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.same as it has been since 
the first tube still was built 
Lagonda cleaners showed 
the way then, and they’re 
still doing it... If you don’t 
know how well they work, 
a tryout could be mighty 


interesting. Tell us when. 
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| DISTRICT OFFICES IN PRINCIPAL CITIES 





BLEND COMPONENTS 


om HEART of streamlined processing, this 


%Proportioneers, Inc.% Continuous, Automatic 

Blender combines base stocks and additives. It pro- 

vides new speed, flexibility and economy in the 

production of uniform blends. The system reduces 

manpower, eliminates blending tanks, agitation, 
auxiliary pumps and attendant pip- 
ing. Because the finished product is 
immediately available, tank trucks 
can be loaded without waiting. The 
%Proportioneers, Inc.% Continu- 
ous, Automatic Blender, preset to 
formula, controls component ratios 
and permits quick adjustment of 
output to suit demand rates. This 
installation at refinery of Richfield 
Oil Corporation at Watson, Calif., 
delivers a variety of finished prod- 
ucts, exactly to formula, to trucks 
and/or storage tanks. 


Ask tor recommendations 
and descriptive literature 


7o PROPORTIONEERS, INC. 7% 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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WHEN SELECTING 
LEVEL CONTROLLERS 


Use the Co Method—Evaluate 
All the Quality Factors 


One well designed and manufactured part 
does not make a level controller that will 
“provide accurate performance over a long 
period with a minimum of maintenance and 
operation delays.” Every part must be de- 
signed and manufactured so that all combine 
to make a controller which incorporates 
wise selection of materials for the intended 
service; skillful design for accurate opera- 
tion; and experience which forestalls the 
difficulties you are likely to encounter in the 
field. 

So in selecting level controllers, use the 
Cg Method — evaluate a// the quality factors 
in relation to your standards. The sum of the 
value of all these factors is the Cg (Quality 
Coefficient). A product with a high Co will 
give you the performance you have a right to 
expect. And in considering price, don’t for- 
get the over-all cost* is lowest fora high Co 
product. For comparison purposes — among 
comparably priced controllers 

Real Cost = Pree 
-Q 

Look at the whole picture — use the Co 

Method — evaluate a// the quality factors. 
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Looking for tubes with a better 
life /cost ratio? Ask the experts! 


: , mae If your high temperature tubes either fail too soon or 
Tide month's report is en: si LMO last longer than needed, they're costing you too much. 


Only one high temperature steel can give you the best 
life/cost ratio. It’s the one that's tailor-made for your 
particular operating conditions. 

To make sure you get the right steel, consult the recog- 
nized authorities in this field—the Timken Company 
metallurgists. Their recommendations are backed by 
21 years of pioneering research and the widest field 
experience. They have 23 analyses to choose from. And 
uniform tube quality is assured by our complete control 
from melt shop through final inspection. 

Let the Timken Company's “RSQ”—Research, Sup- 
ply, Quality—solve your tube problems. Ask the experts! 
The Timken Roller Bearing Company, Steel and Tube 


DM 
2% CoM. le Division, Canton 6, O. Cabie address: ““TIMROSCO”. 


Photo shows metallographic laboratory at the Timken Company, where structural characteristics of high temperature 
steels are determined. The Timken Company was first to test high temperature steels, and still leads in that research today. 
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Specialists in alloy steel—inecluding het rolled and cold finished alloy 
eteel bare —a complete range of stainless, graphitic and standard 
analyses —and alloy and stainless seam/ess stee! tubing 
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“Here’s a Forged Steel Trap 
... for only $20.00 list” 


SMALL PRICE 
BIG BENEFITS 
i 


OW, for many applications, refineries 
and natural gasoline plants can have 
the additional safety of a forged steel steam 
trap for only a few dollars more than a cast 
iron trap of os size. The Armstrong 
No. 3211 trap illustrated will withstand fire 
or explosion without danger of fracture. It 
is the baby of the eg pate Fey steel 
line, a low priced trap for working pressures 
up to 250 psi; design pressure, 450 psi. Ca- 
acity range 750 to 1000 Ibs/hr continuous. 
/2" or 4%," pipe connections. Diameter 41/4”; 
height 7”; weight 8 Ibs. This trap is a natural 
for refinery and natural gasoline plant serv- 
ice. 
For higher pressures and larger capacities 
Ne. 3211 Armstrong builds a complete line of heavy 
forged steel trap. duty forged steel traps. Ask your nearby 
Forged cap and body, Armstrong representative to quote on the 
per ms traps you need now. 
=. ARMSTRONG MACHINE WORKS 


stainless mechanism. 
This trap will take 852 Maple St., Three Rivers, Mich. 





SEND FOR 














SIZE - gliGHT WEIGHT 


ARMSTAONG STEAM TRAPS 
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FOR CHANGES 
IN VISCOSITY 


SYNCHRONIZES 
MACHINES (IN SERIES 


Better because variable speed operation pays off in 
higher rates of production, a more uniform better 
quality; product and more| efficient performance of. 
your equipment and your operators. 

Make the job better still by using Master Speed- 
rangers because their all-metal construction makes 
them extremely compact and-durable . . . more flex- 
ible and adaptable to a wide range of uses. They're 
available in sizes up to 5 horsepower with speed 
ranges up to 12 to 1 in most sizes. 

Write for descriptive booklet Data 7525 and see 
how Master Speedrangers can help you get better 
results on material processing, handling and convey- 
ing equipment . . . mixers and agitators . . . machine 
tool drives . . . testing and calibrating equipment 
and many other applications. 


THE MASTER ELECTRIC-COMPANY * DAYTON 1, OHIO 


“hoy 


SPEEDRANG 











Specially Designed for 
Processing Operations 


There is plenty of room between pump 
and pedestal for easy maintenance but ri- 
gidity has not been sacrificed, Maximum 


¥% Choice of Materials 

¥% Oil Lubricated Bearings 

%& Temperatures to 500° F. 

%& Sizes to 1200 GPM, 250 Ft Head 
% Stuffing Box or Mechanical Seal 


ONG LIFE, high efficiency, easy mainte- 
Eis nance; you get them all from this 
new Allis-Chalmers Petroleum Pump. A 
wide choice of materials plus application 
engineering by men who know how to 
select the right material for your job means 
longest possible parts life and low* main- 
tenance costs no matter what you pump. 


Texrope and Vari-Pitch are Allis-Chaimers trademarks. 


ALLIS-CHALMERS 


interchangeability of parts between sizes 
keeps parts inventory low. 


ONE DEPENDABLE SOURCE 


Allis-Chalmers can supply you with a com- 
plete pumping unit—pump, motor, drive 
and control — all of coordinated design 
and manufacture and all mounted on a 
rigid base ready to install. 

To get more information on this new 
Allis-Chalmers Petroleum Pump, call your 
Allis-Chalmers Authorized Distributor or 
District Office. Or write to Allis-Chalmers, 
Milwaukee 1, Wis. for Bulletin 52B7638. 

A-3459 
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Sold... 
Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops ond Soles Offices 
throughout the country. 


MOTORS — % to 
25,000 hp ond up. 
All types. 


CONTROL — Manvel, 
magnetic and combina- 
tion storters; push but- 
ton stations ond compe- 
nents for complete con- 
trol systems. 


TEXROPE — Beits in 
oll sizes and sections, 
stendard and Vari- 
Pitch sheaves, speed 
changers. 
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NARROW PARTICLE SIZE RANGE 


ALCAT MS Catalyst is produced in this 

large, modern spray dryer... which 
assures the narrowest possible particle size 
distribution range. 
Whether you use MS or Ground type, the 
Nalcat facilities offer you catalysts that are 
characterized by high activity, chemical purity 
and excellent resistance to attrition. 


Write for further details 
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LEFT: Catalyst Lift Air blower in 
foreground supplies air at 13,320 
cfm, 4.25 psig to raise regenerated 
catalyst to reactor. Kiln Combus- 
tion Air blower is seen at the right. 


BELOW: Carbon is burned off the 
catalyst. while air is supplied at 
34,400 cim, 3.5 psig by this Kiln 
Combustion Air centrifugal blower. 


racking Methods 


A CRACKING METHODS IMPROVE, 
more centrifugal blowers are being 
employed. The Allis-Chalmers single 
stage blowers seen here are essential to 
the three new Thermofor Catalytic 
Cracking units installed by the Magnolia 
Petroleum Co. at Beaumont, Texas. 
Placed “‘on stream” last Fall, a total 
of six turbine-driven A-C blowers pro- 
vide Kiln Combustion and Catalyst Lift 
Air in the Blower Room of the new 
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The high efficiency impellers are of 
special totally enclosed, backward flow 
design. This covered design makes the 
impellers independent of tolerance var- 
iations; the backward flow design gives 
good pressure, volume and horsepower 
characteristics. 

High strength and long life is assured 
by all welded, alloy steel impeller con- 


struction and pressure lubricated sleeve 
and thrust beatings. Cast iron casing in- 
creases rigidity and decreases noise level. 
For this kind of specialized design 

. or for standard high quality, 
thoroughly tested air and gas handling 
equipment . . . call your nearest A-C 
office or write direct to Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-3447 


ALLIS-CHALMERS 


Texrope is on Allis-Chalmers trademark. 
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A New Cracking System at Socony-Vacuum 
... BUT THE SAME COMPRESSORS 


When Socony-Vacuum needed to 
modernize its catalytic cracking plant in 
Buffalo, it put in the thermofor process. 

To compress hydrocarbons for the 
process, Socony-Vacuum selected 
Worthington DC compressors. Why? 

Because—the three Worthington 
compressors on the old Houdry system 
performed successfully . . . since 1939, 

So . . . in addition to these three, 
Socony-Vacuum now has four more 
compressors working on the Thermofor 
unit. One of these four (not shown in 
the picture) is a 4-cylinder tandem com- 
pressor with a unique control system 














permitting it to operate on either low 
or high pressure service. 

This case illustrates not only the de- 
pendability of Worthington compressors 
but also the adaptability of the Worth- 
ington line to all refinery requirements 
—all types of gases, all pressures, all 
capacities. In addition, Worthington 
provides the broadest line of pumps, 
engines, refrigeration equipment and 
other petroleum processing machinery. 

Investigate more worth in Worthing- 
ton. Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. 


WORTHINGTON 
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A0.Smith 
MULTI-LAYER 


Heat Exchangers & Pressure Vessels 


The practical, economical solution to your high 
pressure process and storage requirements 


MULTI-LAYER vessels are built-up from concentric layers of 
relatively thin steel plate, progressively wrapped, tightened 
and welded around an inner, pressure-tight cylinder. 


Greater range of process possibilities for the planning 
and design engineer are provided in this unique, pa.- 
ented construction. 


Wells can be made stronger merely by increasing 
strength of steel wrapping plates or by adding more 
layers. 


For corrosive service, only the inner cylinder need be 
fabricated of alloy or non-ferrous materials. 


Ne size or weight limitations as MULTI-LAYER vessels or heat 
exchangers can be made in any diameter for which 
satisfactory end closures are availabl :. 


The full calculated quent of the steel is more fully uti- 
lized in MULTI-LAYER vessels. Wrapping tension and weld 
shrinkage develop compression in the inner layers. 


@ One of several MULTI-LAYER Converters de- 
signed for $000 psi working pressure, with 
corrosion-resistant type 405 alloy inner 
shell. Wall thickness 8% inches, weight 
182,000 Ib. This type of construction is 
ideal for high pressure synthesis of coal 
and shale. 


MULTILAYER Heat Exchanger designed for 
$100 psi working pressure. Wall thickness 
4% inches, weight 45,800 pounds. 


This results in more equalized loading of all portions 
of the vessel wall under working pressure. 


=_a, 


Sefety is greatly improved by MULTI-LAYER construction. 
Only the inner cylinder need be pressure tight! Outer 
layers are provided with vent holes which protect the 
vessel against damage from over-pressure. In the remote 
event of run-away overload sufficient to cause failure, 
there is little danger of fragmentation of the vessel wall, 
due to the nature of MULTI-LAYER construction. 


Consult A. O. Smith for assistance on your heat-exchan 

or pressure-vessel oor In any event, write id 
Bulletins V-52 and V-53 for more complete oa 
on WMULTI-LAYER Pressure Vessels and their construction . 

or use handy coupon. 


Dept. PR-951, Milwaukee 1, Wis. 


Without obligation, send me Bulletins V-52 and 
V-53 on your MULTI-LAYER Pressure Vessels and their 


VESSELS +» HEAT EXCHANGERS construction. 


Name 





Beston 16 + Chicago 4 + Cleveland 15 » Dallas 2 + Denver 2 

Heuston 2 + Los Angeles 22 + Midland 5, Texas + New Orleans 

New York 17 * Philadelphia 3 + Pittsburgh 19 + San Francisco 4 + Seattle 1 

Tulsa 3 + Washington 6, D.C. + Milwaukee 1, Wis. + International Division: 
Box 2023, Milwaukee |} 


Firm 
Street 
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INSTANT RESPONSE 
TO 
PROCESS CHANGES 

















@FOR ALL CONTROL APPLICATIONS — 
Flow, temperature, pressure level and other process variables. 


@FOR GREATEST ECONOMY IN APPLICATION — 
Three control forms available. 


@FOR OPTIMUM FLEXIBILITY— 
Universal bracket for control room, valve yoke or structure mounting. 


@FOR EASY MAINTENANCE — 
Coded, interchangeable sections. Split manifold permits removal of 
controller while on manual by-pass. 


For detailed information, write for a copy of Specification Sheet No. 768 . . . and call in our 
local engineering representative for a discussion of your process needs. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4498 Wayne Ave., Philadelphia 44, Pa. 
H MIinNNwNBAP OLES Ii 








See wine 


Published by Aluminum Company of America 





ALUMINUM TUBES SAVE THOUSANDS 
IN COST OF FURFURAL EXCHANGERS 


..» Stay free of deposit, cut maintenance and down time 


The furfural extraction process for lube oil presents some 
interesting heat exchanger problems. Copper, acting as a 
catalyst, polymerizes the furfural. The resulting hard, 


tenacious deposit requires frequent cleaning. 


ALUMINUM COMPANY 
OFFERS NEW BOOK 


This new, 24-page booklet will answer many of 
your questions about Alcoa Tubes. It covers 
fabrication techniques . . . alloy selection . . . 
applications both chemical and petroleum. It 
describes tube cleaning, the use of inhibitors 
and methods of cathodic protection. It contains 
complete information on fluid flow and heat 
transfer characteristics, plus tables of physical 
properties and specification data. Write for your 
free copy today: ALUMINUM COMPANY OF 
AMERICA 1864) Gulf Bidg., Pittsburgh 19, Pa. 


14 





Then three years ago a large west coast refinery decided 
to try Alcoa Aluminum Tubes in their furfural exchangers. 
After several months operation, advantages of aluminum 
tubes became apparent. ALUMINUM REMAINS COM- 
PLETELY FREE OF FOULING IN FURFURAL SERVICE. 
Aluminum tubes in furfural service do not require clean- 
ing. In addition to the thousands of dollars saved in origi- 
nal cost, aluminum saves several thousand more each year 
in reduced maintenance and down time. 

Aluminum tubes are ideal for hundreds of chemical 
and petroleum applications, and Alclad 3S-H14 tubes are 
ideal where fresh, salt, or brackish cooling waters are 
encountered. They are the lowest cost commercial tubes 
you can buy. 

Ask your local Alcoa specialist for more facts and fig- 
ures to help you in long-range planning. 





WITH 
ALCOA 
ALUMINUM 


Aluminum tube sheets should be used wherever possible. For best 
corrosion resistance, use Alclad 4S-F Alloy Plate. For high operating 
pressures, use high tensile strength 61S-T6 Alloy Plate. 

Existing commercial practices should be followed for tube hole 
spacing. Grooved tube holes may afford tighter tube joints, but are 
not necessary. Standard tools and techniques are used for rolling-in 
Alcoa Tubes. 

The use of steel tube sheets is satisfactory in most fresh cooling 
waters. If necessary, cathodic protection may be provided in the form 
of zinc strips or zinc metalizing of the tube sheets. 

Complete fabrication, installation and service information is con- 
tained in Alcoa's new booklet, “Alcoa Aluminum Heat Exchanger 
Tubes.” Write for your free copy. 
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Some things 
to think about 


q Think about experience—over a half- 
century of it—in serving the Petro- 
leum Industry . . . when you see this 


name ... 
2 In processing petroleum and petro- 
leum chemicals, think about product 


performance—products like Wyan- 
dotte Soda Ash—Caustic Soda, Chlo- 


TH) Wyandotte 


y Think about service—dependable, in- 
terested, expert service—backed by a 
fine Technical Service Department. . . 


: when you see this name... 
WYANDOTTE CHEMICALS CORPORATION 


Wyandotte, Michigan + Offices in Principal Cities 
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ROCKWOOD 
Ball VALVES 


Wherever a rugged, longer lasting, quick opening and Rockwood Ball Velve mode 
| closing valve is needed, Rockwood Ball Valves will fill . of beenes uth epanedents 
| the bill perfectly. The full round flow, leak proof service, - is available in 4%" to 2” 
}and no maintenance features of the Rockwood Ball pipe sizes. 300 p. s. i. work- 


‘Valve assures around the clock performance. Rockwood ~—om 


‘Ball Valves are already giving outstanding service in oil 

refineries, food, paper, textile, chemical and rubber 
ants . . . and many more! The group of Rockwood 
ll Valves shown above controls the flow of water and 

Warious chemicals in a large testing laboratory. 
Positive shut-off of every valve is important at all times. 





Seeing is believing — convince yourself by installing 
Rockwood Ball Valves in your plant, today. Send for 
folder V-4. 


Distributors in all principal cities. 


ROCKWOOD SPRINKLER CO. Rockwood Cast Stee! Ball Valve 


available in 3” and 4” pipe sizes. 


102 HARLOW ST., WORCESTER 5, MASS. ond general vse. 300°. 0. G. 
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NORDSTROMS 


BELONG IN YOUR PUMP HOUSE 


Insure most dependable operation in 
controlling flow of all liquids, 
chemicals, gases, hydrocarbons, slurries 


and solutions—hot or cold—at any pressure 


“4g 


RESILIENT 
SHOULDER 
SEAL 


PRESSURIZED 
LUBRICANT 


EAL 
SURROUNDS 
PORTS 


SEAT 1S 
NEVER 
EXPOSED 


TAPERED 
PLUG CAN 
BE JACKED 











ee. —. NORDSTROMS 
cae ee —the choice 
: | ay | for 





difficult 
services 


MANUFACTURING COMPANY 


400 North Lexington Avenve, Pittsburgh &, Pa. 
Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, 


ew York, Pittsburgh, San Francisco, Seattle, Tulsa ...and leading 
Supply Houses. Export: International Division, Rockwell Manufacturing 
Compony, 7701 Empire State Building, New York 1, N. Y. 





Anybody Can 
Take Care of a 


BRISTOL 
SERIES 500 
CONTROLLER 


Only One 
Simple Adjustment 


Write or call your local Bristol representative. And write for Bulle- 
tin Al20, THE BRISTOL COMPANY, 111 Bristol Road, Waterbury 
20, Conn. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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ee EXPERIENCE... 


Completely Equipped Plants for Your Custom Fabrication 


Your most difficult problems handled with skill and 

LARGE enthusiasm by men who know application and production. 

You furnish the specifications and/or outline drawings 

ENGINEERING . . . BS&B engineers prepare detail drawings! Consulta- 
tion and erection, if desired. Sound, reliable, easy-to- 

work-with engineering . . . backed by 58 years’ experience 

in developing and producing standardized equipment and 

special pressure vessel and large weldment fabrication. 


Forming, welding, machining, heat treating . . . all 
done by skilled workmen under close supervision. BS&B 
hires competent men . . . then trains them further to 
meet BS&B and code standards! In 58 years, BS&B work- 
men have come to regard each special job as a challenge 
requiring their full skill as craftsmen. 


Your orders are carried out to explicit detail, under 
BS&B Quality Control. Metallographic equipment, me- 
chanical testing equipment and paint test < poy are 
ALITY in constant use. All inspections are carried out by an 
U authorized inspection agency representative. BS&B has 
ONTROL long been approved for pressure vessel construction under 
various codes. BS&B has been famous for reliability and 
efficiency for over 58 years! 


WR ¢ Your requirements analyzed in 

© strict confidence. A letter todoy 
will bring complete details of BS&B facilities 
and services! 


BLACK, SIVALLS & BRYSON, INC. 


Adv. Dept. Rm. 77F 


7502 East 12th Street Kansas City 3, Missouri 








This WILFLEY Acid Pump is on brine service ina modern 
potash mill in the Southwest. It delivers continuous 24- 
hour-a-day service with NO DILUTION. A companion to 
the famous WILFLEY Sand Pump. 


WILFLEY 
pe PUMPS 


Dependable WILFLEY Acid Pumps are setting new records for cost- 
saving efficiency in modern chemical plants all over the world. For corrosives, 
hot liquids, mild abrasives, electrolytics, antibiotics, pharmaceuticals, fertilizers 
and steel picklers, WILFLEYS have established and are maintaining leadership in 
the field. Available in 10- to 2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. 
Wetted parts of practically all machinable alloys. Plastic lined models available. 


Individual engineering on every application. Write or wire for full details. 


Pe ee ee ee ee ee DENVER, COLORADO 


NEW YORK OFFICE ee SO BROADWAY NEW Yorx« ciTy 
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DAVISON DEPENDABLE CATALYSTS 


BUILD BETTER MOTOR. FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity . . , providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison's service. = 
*T.M.T.D.C.C. “a 


Progress Through Chemistry | 


THE DAVISON 





PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELS SILICOFLUORIDES AND FERTILIZERS 
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OR 15 years Tennessee Eastman has manufactured the 
most effective and efficient gum-inhibiting gasoline addi- 
tives known to the refining industry. 


While the name, TENAMENE, is new to the industry, the products them- 
selves are not. Formerly these inhibitors were sold through another 
company and under that company’s name. Today these additives are 
available directly from the basic manufacturer. 


Whether you have been using these Eastman additives under another 
name or not, you'll find TENAMENE represents the peak in quality and 
performance. And more than this, you'll enjoy doing business with 


Tennessee Eastman. 


We will be pleased to send you specifications, prices and samples. 
Write to Tennessee Eastman Company, a division of Eastman Kodak 


Company, Kingsport, Tennessee, or call our nearest sales representative. 
* ae 


lename 


TENAMENE 1 (N-buty! p-aminophenol) a gum inhibitor 
TENAMENE 2 (di-sec-buty! p-phenylenediamine) a gum inh 
TENAMENE 60 (disalicylal propylene di-imine) a copper 


Stocks of Tenamene are carried in Lodi, New Jersey; 
Francisco; and Kingsport, Tennessee. 
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Boiler room of Buffalo State Hospital, 
Buffalo, N. Y. All boilers, heated equip- 
ment, and steam lines ore insuloted with 


“Featherweight” 85% 


Magnesia. Cold 


water pipes insulated with K&M Duplex. 


More than 


four and one-half miles 


of steam lines 


Partial view of smoke breeching insulated 
with “Featherweight” 859 Magnesia 3’” blocks 
and finished with Asbestos cement. 


OWNER: Stote of New York 
ARCHITECT: Cornelius J. White, State Architect 
GENERAL CONTRACTOR: 

The John W. Cowper Co.. Buflolo, N. Y. 
HEATING CONTRACTOR: 

uockenbush Company, Buffalo, N. Y. 
INSULATION CONTRACTOR: 

Eddy, inc., Bufigio, N. Y 


—insulated with “FEATHERWEIGHT” 85% MAGNESIA 


From the new boiler house of the 
Buffalo State Hospital, 24,000 
lineal feet of piping carry steam 
throughout the institution. And, 
to guard against heat losses, the 
entire system — pipes, boilers, 
smoke breeching, and other 
heated surfaces—isinsulated with 
“Featherweight” 85% Magnesia. 


“Featherweight” 85% Magnesia 
provides efficient, durable insula- 
tion at a cost that insures savings. 
And the savings are continuous: 


‘“‘Featherweight”’ will last the life 
of your heating system! 


Keasbey & Mattison ‘‘Feather- 
weight” 85% Magnesia Insulation 
is made in blocks, laggings, and 
standard-size pipe coverings for 
all applications up to 600° F. 
Other K&M _ Insulations cover 
service ranges from 40° F. to 
1900° F. Our local distributor, 
who is an experienced applicator, 
will be glad to give you complete 
information. Or, write us. 


Natune made Asbestos... 
Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON , 


COMPANY « AMBLER «© PENNSYLVANIA 
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' erer mG ‘irement and control of 


eee WOUIO LEVEL 


> +o 










In the measurement or control of liquid level — whether your problem involves 
turbulent, viscous or corrosive liquids, open tanks or closed pressure vessels 

— Foxboro offers complete diversity of premium-quality instruments to 

meet the requirements . . . and unmatched application experience to 


guide specification or design of the most efficient system for your operation. 


INDICATORS * RECORDERS * CONTROLLERS 
° : diaphragm, bubble tube, float, and differential pressure 
" measuring systems for open or closed vessels 

— PNEUMATIC OR ELECTRONIC TRANSMISSION 
- CONTROLLED VALVES 


BORC 


U. S. Pat. Of. 








in the measurement and control 
~ gate’ Saeaa rae 









. —o dln 














MIRACLE (N ARAB/A 


an reg 
boar a 


ALCO Aircoolers use Hot Desert Air to 
Cool Water for Tapline Pumping Stations 


Cooling jacket water and lube oil cooling water for 
engines end generators at the pumping stations of the 
Trans-Arabian Pipe Line is a real engineering feat. 
Ground or surface water in expendable quantities is 
not available and although the ambient temperatures 
range as high as 122° F., ALCO Aircoolers proved 
to be the economical answer. 

ALCO Aircoolers handle all of the water-cooling 
needs for Tapline pumping stations except at the 
terminal—at altitudes up to 2700 feet above sea level 
—a total of 4770 G.P.M. 

Dependability of ALCO Aircoolers was an important 
factor in their selection for this installation. The re- 


ONLY ALCO HAS THE BIG 5 


T Low Cost 
2 Flexible Design 
3 Efficient Performance 


4 Easy Maintenance 


5 Quick installation 





mote locetion of these pumping stations called for 
rugged equipment which would require a minimum 
of maintenance attention and withstand the ravages 
of periodic wind and dust storms. 

There is little probability that the conditions in 
connection with your cooling needs are as severe as 
this one on the Arabian desert. You can be sure, how- 
ever, that ALCO Aircoolers can solve your problem, 
too. Write today for a copy of the ALCO Aircooler 
booklet or see your nearest ALCO Sales Engineer at 
Chicago, Dunkirk, Houston, Kansas City, Los Angeles, 
New York or Tulsa. Plants: Dunkirk, New York 
and Beaumont, Texas. 


ALCO 





In step with tomorrow—Aico Aircoo.ers, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 











Day aud Night 


mel’ ™ SRGBRLT. 





Gas-Engine-Driven 


COMPRESSORS 


for Gas Concentration 


The new U.OP. fluid catalytic cracking unit recently installed 

at the McMurrey Refinery, Tyler, Texas, gives this progressive 

oil company an added capacity of 4000 barrels of charge stock 

per day. To assure uninterrupted service, night and day, year 

after year, every item of associated equipment has to meet the 

highest standards of dependability, performance and economy. 

The gas-concentration compressors selected for this impor- 

tant job are three Ingersoll-Rand Type SVG gas-engine-driven 

units, The SVG, also built in 440-hp size, is the 

new machine that is essentially a modernized 

version of the famous XVG. Let us tell you more 

Ingersoll -Rand about the SVG, and other sizes in the I-R 
4-cycle line . . . gas engine compressors from 

11 BROADWAY, NEW YORK 4, WN. Y. 110 hp to 1320 hp . . . gas engines to 1760 hp. 


6936 
COMPRESSORS © AIRTOOLS * ROCK DRILLS © TURBO BLOWERS © CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 
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The workman of ancient Egypt knew the symbols 
of his trade. They helped him fashion stone and 
metal, wood and cloth, into the goods and structures 
which best served his era... . The needs of our mod- 
ern industrial civilization are different. Visitors to 
Sun Ship’s mighty shops see in the making the intri- 
cate steel fabric of petroleum refineries and chemical 
plants ... massive bubble towers, pressure vessels, 
condensers, cracking cases, and a vast array of special 


machinery and equipment for many industries. 

But even a visitor from the days of Egypt’s 
Pharaohs would recognize two familiar facts — that 
strange modern “hieroglyphics” guide precise assem- 
bly of today’s steel behemoths .. . and that Sun Ship 
workers are masters in their knowledge of the sym- 
bols and crafts of their trades. . .. The many modern 
industries served by Sun know these facts, too. 


Illustration at top, reproduced from “The History 
of All Nations,” shows ancient Egyptian shipbuild- 
ing as depicted on the tomb of Ti, at Sakkara. In 
contrast is the 55’ regenerator being built by Sun. 


SHIPBUILDING & DRY DOCK COMPANY 
(since 1916) 





ON THE DELAWARE + CHESTER, PA. 


25 BROADWAY 


» NEW YORK CITY 
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THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. 
General Offices & Plants 
Beaver Falls, Po.—Seamiess Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Weided Carbon Stee! Tubing 
Seles Offices: Beaver Falls, Pa. * Boston 16, Moss. * Chicago 3, Ill. * Cleveland 14, Ohio * Denver, Colo. 


Detroit 26, Mich. * Houston 2, Texos * Los Angeles 15, Calif. * New York 16, N.Y. © Philadelphia 2, Po 
St. Lowlg |, Mo. * Sem Francisco 3, Calif. * Syracuse 2, N. Y. * Toronto, Ontorio * Tulse 3, Okie. 





Petroleum Refiner—lI ol. 30, No. 9 





for long-term exposure af 650F. fo 850F. 





take a at 
mechanical 


properties 





September, 1951—A Gulf Publishing Company Publication 





#2707 -137-5 
Pressure Controller (3000 # 
wr) 

Spring Opened 
(#138-5 Spring Closed 
Available) 


#35 Reducing 
#36 Back Pressure 


#12600 Series Liquid Level 
Controllers, Torque Tube 
Type (No Packing) 


| 


viii 


ee 
_y 
or 
* a. 


#138-2 Control Valve #137-2 Control Vaive . 
w/positioner & airset Percentage Parabolic Trim ¥ . ory Reducing 
gir-to-open (#137-3 V-Port available) (5-225 Outlet) 
(#137-2 air-to-close 
available) 


M ASONEILAN REGULATORS 
For Gas, Air, Steam, 


Water or Oil Service 


See “MAINTENANCE” about your Control Problems 
Our application engineers will understand your needs 
and recommend most suitable regulator for the job. 


IMMEDIATE SHIPMENT of 


Regulators 

Liquid Level Controllers 
Diaphragm Control Valves 
Parts 


from LARGE HOUSTON STOCKS 
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* For Direct Heating of 
Liquids and Vapors 


* Indirect Heating Systems 
Using Circulating Medium 


Struthers Wells 


Vi 2 Che Huoceds Lndulied 


A complete line of direct fired heaters is available 
in standard sizes from 100,000 to 25,000,000 BTU 
per hour. These units are in wide use in services 
such as heating gasoline, oils or asphalkts, 
superheating steam or gas, and for indirect 
heating systems, The heaters are shipped 
shop assembled except for the largest sizes. 
Struthers Wells indirect heating systems, 
utilizing either a vapor or liquid heat 
transfer medium, such as Dowtherm, are giving 
economical and trouble free operation at 
temperatures to 750° F., or above this. 
Equipment is ordinarily supplied with 
instruments and safety controls to give a 
complete installation. Large installations 
in service for many years testify to the 
correct design and quality of this equipment. 
If your process requires temperatures 
above those of existing steam supply, if 
steam is not readily available, or if the 
process can be improved by higher 
temperatures, this economical and 
simple equipment will be of 
interest. We can also supply smaller 
equipment, electrically heated, as 
package units. 
Write on your letterhead for 
our new Bulletin B-45, describing a 
complete line of equipment for high 
temperature process heating. 
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STRUTHERS WELLS CORPORATION 
Warren, Pa. 
PLANTS AT WARREN, PA. + TITUSVILLE, PA, 
Offices in Principal Cities 





iF film type 
exchangers 


(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 





Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 





TOP: Four units at Newton Falls, Obio 
Municipal plant cool water for diesel 
engiccs and a lutvleaiing & caster. Bulletin HE-7 describes typical installe- 
tions of Vogt Film Type exchangers and 
BOTTOM: Jacket Water Coolers serving is available upon request. 


engines of 7,300 HP im the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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ANGLO-IRANIAN OL CO. LTO 


ARGENTINE GOVERNMENT 
OU FIELDS 


ARGENTINE MINISTRY OF WAR 
ATLANTIC REFINING CO 
ATOMIC ENERGY COMMISSION 
BRITISH AMERICAN ONL. CO. LTD 
CANADIAN Ol REFINERIES, LTD 
CALIFORNIA REFINING CO 
CHAMPLIN REFINING CO. 

CHE. DE RAFFINAGE SHELL-BERRE 
CE. FRANCAISE DE RAFFINAGE 
CHE. INDUSTRIELLE DES PETROLES 
CITIES SERVICE OL CO 

CITIES SERVICE REFINING CORP 
COLGATE-PALMOLIVE-PEET 
CONSOLIDATED REFINERIES, LTD 
CONTINENTAL O11 CO 

CORY BROTHERS & CO., LTD 
CREOLE PETROLEUM CORP 
DIAKEL CORPORATION 

EL DORADO REFINING CO 
ESSO STANDARD Ol CO 


GENERAL PETROLEUM CORP 
OF CALIFORNIA 


GLOBE Ol & REFINING CO 
GuLF ON CORP 

HUMBLE O11 & REFINING CO. 
IMPERIAL CHEMICAL INDUSTRIES 
IMPERIAL O11 LTD 

KANOTEXK REFINING CO 
KENDALL REFINING CO. 

LEVER BROS 

LION On CO 

MAGNOLIA PETROLEUM CO 


ee 
AFRICA, LTD. 


MATHIESON CHEMICAL CORP. 
McCOLL-FRONTENAC Of1 CO., LTD. 
MID-CONTINENT PETROLEUM CORP 
MITSUBISHI Ol CO., LTD. 
NATIONAL PETROLEUM 

COUNCIL OF BRAZIL 
PAN AMERICAN REFINING CORP 
PENNZOLM CO. 
PHILLIPS PETROLEUM CO. 
POLYMER CORP., LTD. 
PURE OF CO. 
SHELL CHEMICAL CORP. 
SHELL OFF CO 
SHERWIN-WILLIAMS CO. 
SINCLAIR REFINING CO 
SKELLY OF CO 


SOCIETE DES RAFFINERIES DE 
PETROLE DE LA GIRONDE 


SOCIETE GENERALE DES 
HUILES DE PETROLE 


SOCIETE INDUSTRIELLE BELGE 
DES PETROLES 


SOCONY-VACUUM FRANCAISE 
SOCONY-VACUUM Ol CO - 
E. 8. SQUIBB & SONS 
STANDARD OfL CO. (INDIANA 
STANDARD O11 CO. (OHIO 


STANDARD Oli CO 
OF CALIFORNIA 


SWIFT AND CO 

TEXAS CO 

UNION OIL CO. OF CALIFORNIA 
UTAH Off REFINING CO 

WASATCH Olt CO 

WOOD RIVER OlL & REFINING CO. 


ghg 





ties, when Kellogg was fabricating shell stills for refiners all over 
the world. These early contracts led to the design and construction 
of many key sections of the original refinery at Aruba. In sub- 
sequent years, as this refinery was continually modernized, 
Kellogg installed thermal cracking and hydrogenation units and 


also Latin America's first Fluid catalytic cracker. 


Today finds Kellogg active further South. Within the 
year, the company has put on stream Brazil's first complete crack- 
ing refinery... started an expansion to double its capacity, also 
adding cat poly and LPG facilities. . 
10,000 BPD complete refinery at Rio de Janeiro. 


.and initiated work on a 


Concurrently, in the Argentine, Kellogg has placed 
a complete toluene plant on stream at Campana and started con- 
struction on a 30,000 BPD refinery at La Plata. This project 
includes the most advanced high-octane processes — Fluid cata- 
lytic cracking, catalytic polymerization, and alkylation—as well as 


topping, vacuum flashing and delayed coking. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


; 


THE ML W. Kexzoce Company 


for fifty years an integral part of processing history | 
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ROM THE SAME MILL 


i) 


rait at 


This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 





In previous issues of this magazine, camera “‘por- 
traits” of M. W. Kellogg today bave highlighted the 
major aspects of Kellogg's broad research, develop- 


ment, engineering and procurement actrvtttes. 


This month, Kellogg's manufacturing operations, 
largely centered in Jersey City, New Jersey, come within 
the lens. Some of these operations are continuations of 
various phases of the original metal fabricating busi- 
ness from which the modern company stemmed. Others 
had their inception as outgrowths of Kellogg's research 
and development activities... when the company under- 
took the manufacture of new equipment and materials 
which were not commercially available but which were 
required to meet improved engineering specifications. 


came a special transition piece (test piece 
problem in the design of 1050°F power 
f alloy piping with 
ast that the 
ch it is joined. The 


temperatures 


solved a 
piece ts used to jomn two ty 
ts of t 


hermal expansior s x 


natches that of the piping to wh 


f excessive weld stress at elevated 


WILLINGNESS TO PRODUCE SPECIALTY ITEMS is readily 
1. apparent in this catalyst manufacturing phase of the company’s opera 
tions. When cat poly and hydroforming were being introduced into com 
mercial refining, there was no readily available source for the special catalysts 
desired. Consequently, Kellogg undertook their manufacture and, today, 
two plants in Jersey City continue to produce these specialized materials 


5 TOWERS, VESSELS, EXCHANGERS and piping, however, are the 
* principal products of the shops. Facilities are complete, from plate 
forming to precision machining. The shops are employed in three major 
ways to build prototypes of Kellogg-developed equipment; as a prime 
suppher on refinery construction contracts; and to manufacture custom 
made equipment for direct sale to the process industries 





ity. oe WE 


we built in 1901 .. . the first crude vessels for oil 
refiners in the 'teens .. . our first combination unit. 
The forty-odd Fluid cat crackers built in these 
years. But, after all, The M. W. Kellogg Com- 
pany is only a factor as it is able to serve 








A SIMILAR SITUATION placed Kellogg in the refractories and 
4 refractory products business. These products play so large a part in 
most industrial processing projects that years ago the company developed 
materials specifically suited for process plant applications. Currently, 
these materials are made to Kellogg specifications and sold under such 
trade names as Ignisite, Kel-crete, Kel-block and Thur-Ma-Lox 








6 LARGE PROCESS VESSELS call for different techniques because it 
* is frequeatly impossible to ship them completely assembled over inland 
rail routes. Kellogg has developed two solutions to this problem. First by 
floating vessels to their final locations over inland waterways. Second, and 
more recently, by knockdown fabrication of carefully matched segments in 
the shop as shown in the accompanying picture 


industry today. For that reason, we are present- 
ing this series of monthly camera studies which 
document our belief that a truly integrated or- 
ganization can better serve industry to achieve 
greater earning power. This is No. 8 in the series. 


3 PROBABLY THE LAST THING you would expect to find at Kellogg 
* would be a steel mill. Yet, this unique electric steel plant at. Jersey 
City, outgrowth of Kellogg metallurgical research, is continuously producing 
alloy ingots with exceptional mechanical properties. The process assures a 
constant analysis throughout the cross-section of the ingot which explains 
why jet turbine manufacturers are steady customers for this steel 


7 THE IMPORTANT ROLE OF WELDING in the fabrication of 
* equipment is underlined by the fact that the company maintains a 
special Welding and Welding Practices Research Group. Since 1931, 
this group has been closely associated with such developments as continuous 
welding, inert gas welding and other techniques with the result that today 
Kellogg's equipment is among the most modern available 


WEXT MONTH 


in the minth of this series of camera studies of M. W. Kellogg today you will glimpse a few of the special- 
ized, and in many instances unique, techmiques employed to improve the quality of manufactured products 











In digestors for pulp mills 


vessels, large and small 


special towers for fatty acid splitters 
in equipment for any processing task, Kellogg's accurate 


service! 


refinery 


line-up techniques, preparatory to welding, pay off in peak operating performance and 


longer service life 


Continuing Study of be 
| havior of metals un 
Present Vessels ; fer stress at high 
temperatures has pro 
Vocuum Vessets juced valuable de 
Frachoneting (olumns ; , “om 
Drums amd She'ls 
Heet Exchangers 
Process Piping 
He-pressure —M-temp 
Power Piping 
Bends and Keodess 
Giomt One-Piece Bends 
Forged ond 
Welded fittings 
Radio! Brick Chimneys 


Shop Loyout Creftsmen 
are fully expenenced 
in vessel fabrication 
from nozzle position 
ing to “knockdown 
fabrication for field 
assembly 


Rigid Quality Control, de 
vised by specialists 
including chemical 
and micro analyses 
as well as mechan 
ical and non-de 
structive testing 


Extensive Facilities from 
forming of plate to 
final machining of 
precision surfaces 
permit complete fab- 
rication under the 
same roof 


WEWS FOR OPERATORS IN WESTERN CANADA 


The Canadian Kellogg Company Ltd hes 
established complete  sh« acily the 
fabrication of all types c Tes 
Alberta Inquire direc y through eny 
Kellogg or Canadian Kellogg office 





Solves Emergency Venting Relief — 





(I 
Sd #445 (CG. 8TH AND CARLTON STREETS : BERKELEY 


raiie Vere) ‘/ HOUSTON 
10409 S$ Western Ave V 


827 M & M Bids 
360 Notre Dame St. West 











TULSA 
310 Thompson Bidg 


LOS ANGELES 
ALR Mee es | 


NEW YORK 
29S Madison Ave 


MONTREAL, QUE VANCOUVER, B.C, 550 Beatty ‘ FORT ERIE, ONT DARLINGTON, ENG 
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CALIFORNIA 


SEATTLE 
3000 Western Ave 


CARACAS, VEN 
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CHAPMAN 


TILTING DISC CHECK VALVES 


Cut Maintenance Costs 


with Cushioned-Closing 











There's less wear on seating surfaces, hinge pins and 

bearings with the cushioned closing action in a Chapman 

Tilting Disc Check Valve. No destructive slamming. No 

fatiguing flutter. No vibration of pipe lines or adjacent 

structure — nor danger of opening pipe joints or rupturing 

pipe lines. Just a quick and quiet closure that cuts maintenance costs. 


And what's more, the balanced streamlined discs in Chapman Tilting 
Disc Check Valves ride smoothly on the stream—reduce head losses 65 to 
80% over conventional swing type checks. You'll want to know more about 
this maintenance-saving, more efficient check valve. Write today for 
engineering data, Bulletin #30. 





THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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NOW 3 GREAT PIPE INSULAT 








joins Unibestos in 
the UNARCO line 
of asbestos pipe 
insulations 


--- Up fo 650°F. 


Answering the demand 
for a jacketed pipe insula- 
tion for use in the lower 
heat ranges, UNARCO 
now offers Amocel — for 
temperatures up to 650°F. 
Like Unibestos, Amocel 
is made of Amosite asbes- 
tos fibers bonded with an 
inorganic binder. For pipe 
sizes from '»" through 12’, 
in Standard thickness 
only. Light in weight. 
Highly efficient. Durable. 


UNIBESTOS 
--- up to 750°F. 


UNIBESTOS 


---up fo 1200°F. 


2 GREAT PIPE INSU- 
LATIONS — Unibestos 
No. 750 and No. 1200 
long have been America’s 
outstanding insulations in 
their respective tempera- 
ture ranges. Regular pro- 
duction for pipe sizes from 
* through 24” in popular 
thicknesses through 4’. 
Other thicknesses and 
izes available on order 


UNARCO 


 ———————— ee ee 


Cylinders of hall-rounds 





We want you to have our Catalog — It gives you complete information 
on Amocel and Unibestos Pipe Insulations; Unibestos Insulating Block; 
Cements and Finishes; Flexible Insulations; Metal Mesh Blankets; Tai- 
lored-to-Fit Insulations; Asbestos Packings and Gaskets; Asbestos Textile 
Products . . . Just drop us a line today requesting that we send you 
UNARCO Catalog No. 76-109. 


“zz 
UNION ASBESTOS & RUBBER COMPANY 


DEPT. 1823+* 332SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS 
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oot" diameter lathe gives the 
® Posey Iron Works an edge on 
large jobs requiring lathework 


Crude-oil input capacity of United States 
refineries is currently scheduled for an increase 
of 75,000 barrels per day. That means expansion 
of storage facilities to keep pace with produc- 
tion equipment now being installed. 

For decades, Posey Iron has served the 


@ View shows bottom 
of recently erected 
200,000 gallon Posey 
Iron Elevated Tank. 


POSEY IRON WORKS, INC. 
Steel Plate Division * Loncaster, Pa. 
New ver be beget Groybor of: debbie 


DIVISIONS: BRICK MACHINERY NDUSTRIAL HEATING IROQUOIS SHIPBUILDING 
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MIDWEST WELDING FITTINGS 
Improve Piping Designs 
and Reduce Costs 


: 














“+ ASA STANOARD 
| 


MIOWEST 
ONG TANGENT 


MIOWEST 
LONG TANGENT 


A fisherman takes his boat onto the ocean and makes his 
catch. Standard discovers oil and brings it up out of the 
ground. If both then seli—the fisherman to a buyer at wharf- 
side, and Standard to some buyer at the well—there’s no 
integration. But suppose each takes the next step. .. 


If the fisherman now carries his cleaned catch to the 
market-place, he is further integrated, for he is now also in 
the transportation business. ..as is Standard when we oper- 
ate our own pipelines and tankers to carry oil from well to 
refinery, or refined products to areas where they'll be used. 


“What's this 
‘integration’ they're 


attacking you for?” 


One of the now made about big companies 
like Standard Oil Company of California is that they practice 
“integration”. This word is made to sound so evil that you 
may wonder what it means as it’s used in this case. 


The fact is that integration is common in Amer- 
ican businesses both large and small. They use it as a 
natural part of their system of increasing efficiency, cut- 
ting costs and improving products. Integration doesn’t 
make a good company bad. To understand integration at 
a glance, look at this parallel: 


When the fisherman cleans his own fish, he has become 
an integrated business. So, too, Standard. Like him, we work 
to put the product into the form you want. We refine the 
crude oil we ourselves produce—turn it into gasoline, lubri- 
cants, chemicals, and all the rest. This is integration. 


And if the fisherman then sells his product through a 
store of his own, he completes his integration. Standard does 
it, too, through Company-owned stations (about 1 in 7 sta- 
tions where Chevron gasolines are sold). Integration helps 
us do better for you and the nation, and so for ourselves. 


I ‘d Like to Know - « » Many people write to Standard asking pertinent questions 
about the Company. We answer all letters individually, but some points seem of general 
interest. We take this way of discussing them for every one. If you have a question, we urge 
you to write in care of: “I’p Like To Know,” 225 Bush Street, San Francisco 20, California. 


STANDARD OIL COMPANY OF CALIFORNIA 


« plans ahead to serve you better 


L 
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UNIFORMITY 
FILTER 





TURNER HALSEY 


seat 


Branch Offices: Chicago + Atlanta « Baltimore 
Boston + Los Angeles + Akron 





The greater uniformity 
of Mt. Vernon Extra means 
more efficient filtering — 
greater clarification of fil- 
trates, more complete re- 
covery of solids. 

AT YOUR SERVICE 
Mt. Vernon-Woodberry’s staff of 
textile engineers is available on 
request to help you with your prob- 


lems in development or application 
of industrial fabrics. 


Woodberry 
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Here’s an assembly that’s ready to go to work 
in a wide variety of high-temperature, high-pres- 
sure bolting applications. It consists of the Beth- 
lehem Alloy Steel Continuous-Thread Stud, and 
two Bethlehem Quenched Nuts. 

The Bethlehem Alloy Steel Continuous-Thread 
Stud is ideal for economical high-temperature, 
high-pressure bolting because it minimizes stress 
concentrations. There being no point of thread 
runout, stress concentrations can’t concentrate at 
any one point, but instead are effectively dis- 
tributed over its entire working length. 

And the Bethlehem Quenched Nut, supplied 
with the Bethlehem Alloy Stud, has plenty of 
staying power because of its built-in strength. 
The quenched nut is unlike ordinary nuts be- 
cause it is made by forging and extruding hot 
metal into a forming die, after which it is quenched 
and tempered. This procedure provides sufficient 
strength for the nut to break virtually any stud 
or bolt on which it may be used. 

Bethlehem Alloy Continuous-Thread Studs and 
Quenched Nuts are made in a complete range of 
sizes. They form an effective, long-lasting combi- 
nation for high-temperature bolting—one that’s 
well worth looking into. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem 
Pacific Coast Steel Corporation. Export Distributor: 
Bethichem Steel Export Corporation 


Gitllihare agppties cana Iie 
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' RS GD: vabyEwente > es vatves 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © s Simplify the Control 


and Shut-off of 
Volume and Pressure 


from 2 to 2500 psig 
Write for catalogs 17 and 18 


Simplicity 
Correctly engineered mechanically and metal- 
lurgically, all body assemblies of R-S Valves equal 
or exceed A. S, A. standards in every detail. These 
: No. 730—R-S Heavy 
valves are designed and constructed for rugged Duty Fleer Stand for 
service and provided with such safety factors that Phone au eae 
, : . 2 standerd R-S hand- 
they will exceed service expectations as well as re- wheel epusated valve. 
duce pumping and blower costs. 
Consider also the few working parts, greater con- 
trol rangeability, the self-cleaning feature and 
the fact that R-S Valves are readily adapted to 


automatic operation. Know the rugged simplicity 





of R-S Valves, and get the most from your valve 








investment. 
District offices are listed in telephone direc- 


tories as, “R-S Products Corp’n Valves”. Neo. 767—A 3-Way Valve (Two 24-inch 
125-pound Cast iron Valves bolted to 
125-pound American Standard Tee). 
R-S PRODUCTS CORPORATION Sestte mncter eperatad by wane Enhaess 


4600 Germantown Avenue, Philadelphia 44, Pa. emergency operation. 


An S. Morgon Smith Company Subsidiary 
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New look for old hearings 


Santolube 394-C and Santolube 395-X are 
Monsanto’s corrosion inhibitors and anti- 
oxidants which, added to suitable base 
stocks, produce motor oils that protect 
hard alloy bearings and keep them look- 
ing like new. 


These additives improve lubricant stability 
and engine performance by minimizing lu- 
bricant oxidation, acid formationand sludge 
and varnish deposits, and by inhibiting 
bearing corrosion and lubricant thickening. 


SANTOLUBE 394-C, with suitable base oils, 
may be used alone to compound premium- 
type lubricants, or it may be combined 


with detergent-dispersant additives, such 
as Santolubes 203-A, 303-A and 520, in 
proper oils, to get “Premium,” “Medium 
Duty” and “Heavy Duty” lubricants. 


SANTOLUBE 395-X was designed primarily 
for compounding “Premium” motor oils. 
It also may be used in combination with 
detergent-dispersant additives to make 
“Medium Duty” and “Heavy Duty” oils. 


Both additives can be blended by using 
conventional equipment and methods. For 
further information, write MONSANTO 
CHEMICAL COMPANY, Organic Chem- 
icals Division, 1775-J South Second Street, 
St. Louis 4, Missouri. 
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SANTOLUBE 394-C 

(Typical Inspection Valves) 

Specific Gravity at 60°/60° F....... 

Viscosity $.U.S. at 210° F.......... 
$.U.S. at 10°F... 

Flash Point °F... ooo... ccs ee 5 200 


SANTOLUBE 395-X 
(Typical Inspection Valves) 
Specific Gravity at 60°/60° F...... 
Viscosity $.U.S. at 210° F. 

$.U.S. at 100° F. 
Flash Point °F..... 
Color ASTM (diluted) 


MONSANTO PETROLEUM ADDITIVES 


Pour-point depressants 
SANTOPOUR* 
SANTOPOUR B 
SANTOLUBE* 395-X, 394-C 

Viscosity-index improver 
SANTODEX* 


SANTOPOID 29, 32, 33 


SANTOLUBE 203-A, 303-A, 520 
Cerresion inhibitor for 

distillate fuels 

SANTOLENE*® C 

Studge inhibitor for 

SANTOLENE E 

SANTOLUBE 52 
Inhibitor-detergent combinations fer 
premium and heavy-duty service 


SANTOLUBE 205, 206, 360, 374, 
379, 388, 521, 522 


URGENT — Please round up tank 
cars, carboys and returnable 
drums and send them back to 
your chemical supplier. Contain- 
ers are extremely short. 

*Reg. U. 8. Pat. Off. 


MONSANTO 


PLASTICS 


CHEMICALS 








- «+ handling bulk materials 
of every description 
at phenomenal savings 


. « » The Dow Chemical Company, well 
known for sound management, uses 
the Dempster-Dumpster System 


The Dow Chemical Company is among the hundreds of well managed 
manufacturers, both large and small, who use the Dempster-Dumpster 
System of bulk materials handling . . . the system recognized across 
the nation for its efficiency and ability to reduce costs. 
Increasing man-hour efficiency is one of the important advantages of 
handling bulk materials with the Dempster-Dumpster System. One 
Dempster-Dumpster, with only one man, the driver, services any number 
of detachable Dempster-Dumpster Containers, which are spotted at 
convenient materials accumulation points inside and outside plants. 
In this system there are no loading crews to stand idle while truck 
makes haul, and no re-handling of materials. Dempster-Dumpster Con- 
tainers are available in a wide variety of designs and sizes, up to 12 
cu. yds., to suit the type of materials handled—be they bulky, light or 
nal 5 eiomieds ts heavy . . . solids, liquids or dust . . . trash or rubbish. The Dempster- 
pth © up cad place 12 te caseten peuiiien Dumpster System also reduces investment in equipment and maintenance 
and container being emptied. Entire opera costs .. . improves “housekeeping” methods . . . reduces fire hazards 
tion is handied hydraulically by means of . . . and provides an easier, quicker, safer and more efficient manner 
~ 30 guiigete t eeabteee of handling materials. It will pay you to investigate the Dempster- 
Dumpster System of plant materials handling now! Manufactured ex- 
clusively by Dempster Brothers, Inc. 


ter Services All Containers. . . All Designs. . . All Sizes 








a 


DEMPSTER BROTHERS, 591 Dempster Bido.. Knoxville 17, Tennessee 
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impulse 


— Pur I = 


Want more production from your steam-heated equipment? 

Yarway Impulse Steam Traps may be your answer! 

Here’s why. Yarway Impulse Traps provide constant and complete 
condensate drainage, plus air and gas removal, plus velocity scrubbing 
of heat-retarding condensate from the heat transfer surfaces. 

In plant after plant, equipment drained with Yarways 


gets hotter, sooner...and stays hot! 


The exclusive Yarway “impulse” design has other advantages. 

For example—small size, one moving part, ' 

straight line piping, good for all : 
FREE TRAP BOOK pressures, low cost and low maintenance. 


It’s full of valuable 
steam trap data. Nearly 750,000 Yarways have already 
Write for your free : : , 
copy of this been installed in thousands of plants in 
new 24-page book nearly every industry. Get Yarways : 
’ 


— from your nearby industrial 


iar BI * ston: the steam trap designed ee 
with more production in mind 





AVENUE, PHILADELPHIA 18, PA. 


YARNALL-WARING COMPANY @ 128 MERMAID 
45 
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Ylllention! 


OPERATORS 


oe, 


Instead of retubing with plain tube, install 
finned tube. We mean Wolverine Trufin* 
—the integral finned tube — which will give 
you many times the surface area of plain 
tube in the same length; thus greatly in- 
creasing your capacity without increasing 
space. You'll gain extra production and 
improve your efficiency. Vital considera- 
tions today. 

Moreover, the surface area thus ob- 
tained through the use of Trufin affects 
further economies in producing most petro- 
leum condensates. 

Since the fins of Trufin are extruded 
from the outside wall of a plain tube— 
hence a part of the tube itself —this unique 
tube will withstand vibration and sudden 
temperature changes. 


HELE 


“4 


And quite important, too, is the fact 
that retubing and “shut down” time is 
reduced appreciably. 

Add all these advantages that Trufin 
offers you—space saving, capacity in- 
crease, production gain, improved operat- 
ing efficiency, lowered maintenance cost, 
less “shut down” time, and many more— 
you can recognize the wisdom of specify- 
ing Wolverine Trufin for your next re- 
tubing job. 

Conserve metal, men, and machines. 

WOLVERINE TUBE DIVISION, Calumet 
and Hecla Consolidated Copper Com- 
pany, Incorporated, Manufacturers of seam- 
less, non-ferrous tubing, 1431 Central 


Avenue, Detroit 9, Michigan. 
Reg. U.S. Pat. OF. 


Wolverine Trufin and the Wolverine Spun End Process available in Canada through the Unifin Tube Co., London, Oni. 


Wolverine Condenser Tubes stocked by Butler Industries, Inc., 
355 South Fourth Street, Beaumont, Texas. Tel.: Becumon? 5-235). 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
- Sales Offices in Principal Cities 


Export Department, 13 E. 40th St. New York 16, N. Y. 
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Admiralty Condenser Tubes? 


\ 
\G \ 
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"Rial a ieee aa 


-- OUTSTANDING RESISTANCE TO DEZINCIFICATION 


Adding as little as 0.02% phosphorus to 
Admiralty greatly increases its resistance to 
dezincification, without impairing its excellent 
chemical and physical properties. 

In refinery applications, Scovill Phosphor- 
ized Admiralty Tubes have given maximum 
trouble-free life, proving to be relatively im- 
mune to dezincification and in addition, highly 
resistant to attack by sulfides and other active 
sulphur compounds encountered in this service. 

In order to assure uniform chemical compo- 
sition and soundness, Scovill produces its Phos- 


Lait, 3 A 





phorized Admiralty tubes by the continuous 
billet-casting process which continuously main- 
tains the optimum amount of phosphorus. The 
tubes are hot-extruded from the continuous- 
cast billets, then are cold-drawn, annealed, 
cleaned and finished to produce tubes of uni- 
form temper, gauge, straightness, roundness, 
diameters, length and freedom from burrs. 

A Condenser Tube Booklet is available to 
qualified users who request it on their business 
letterhead. Scovill Manufacturing Co., 14 Mill 
St., Waterbury 20, Conn. 


Only Scovill wit RE - sae: Has All These Advantages... 
g from Scovill continuous-coating techniques 


High resistance to sulfides and other active sulphur compounds 


- 
@ Relative mtn dea to dezincification 
7 
. 


Superior performance in fresh, salt, or brackish waters 


@ Satict . 
7 


@ Good resistance to velocities under 7 fps. 





to weak mineral acids and acid mine waters 








© Excellent perf at relatively high operating temp 


SCOVILL CONDENSER TUBES 
“You can’t buy better brass” 
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: A PRODUCT: 
> OF SCOVILL: 





HARDY IN THE * YUGE spors 


ENDURO Stainless and Heat-Resisting Steels are on duty 
in the “hot” spots all along the refinery line. For, here’s a 
metal that withering heat doesn’t faze . . . that is valiant 
under pressure . . . that has staying power to fit the rugged 
requirements of petroleum refining. 


ENDuRO stubbornly resists rust and corrosion . . . fights off 
the attacks of destructive gases and fumes. Its smooth, 
pore-free surface is easy to keep clean . . . simple to 
wash down when needed. It blocks “bubble trouble” by 
discouraging coking and fouling of trays and caps. 





Building with ENDURO keeps equipment “on stream”. . . 
high in productivity ... at a minimum of maintenance. 
Hardy in the “hot” spots, ENDURO greatly extends equip- 
ment life, conserving other critical materials. Competent 
Republic metallurgists will help you use the many 
analyses of ENDURO Stainless and Heat-Resisting Steels to 
best advantage. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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Other Republic Products include Upson Bolts, Studs, Nuts and og mene cm eer Heat Exchanger Tubes 
Petroleum Refiner—V ol. 30, No. 9 





another leading refiner who desalts with PETRECO 





CONTINENTAL OIL COMPANY formance, specify Petreco and be as- 
is now using Petreco Desalting in four sured of 

different refineries—New Mexico, Ok- 
lahoma, Texas and Louisiana. Four 
successive installations by a refining ; 
organization with Conoco’s established Reduced Furnace Plugging ‘ 
reputation is ample evidence that Maximum Exchanger Efficiency 
Petreco Desalting proved itself once Reduced Corrosion in Topping Section 
for Conoco, and has continued to do Savings in Salvaged Waste Oil 

so with each successive installation. If Consistently Clear Water Bleed 

you want the best in salt removal per- Trouble-free Automatic Operation 


Minimum Residual Salts and Solids 


PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 


PETROLEUM RECTIFYING COMPANY 
5121 Se. Wayside Dr., Mousten 3, Texas 
1390 E. Burnett St., Leng Beech, Calif. 


SPECIALIZED  eadiiien processes {DF SALTING 
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PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


Rigid Stem 
Dial Thermometer 


Rigid stem tapered bulb, inter- 
changeable with standard industrial 
thermometer separable socket. 





Wall Mounted 

Dial Thermometer 
Wall ted dial ther tt 
with flexible connecting armor. 
Case adjustable to easy 
reading position. 











Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting armor. 


All three types have 
a full 41/2” dial Face 





for accuracy: Mercury actuated . . . Fully Compensated by Invor 
Compensation. Guaranteed Accurate 1 scale division. 

for angularity: Can be adjusted to most readable position at 
any angle desired. 

for readability: Bold Black Numbers... 11” of scale Reading 
Dial face can always be placed in easiest readable position. 
for interchangeability: Always specify “PALMER” Separable 
sockets as they are interchangeable for Dial or Industrial type 


Thermometers. 


Stem can be placed at any 
angle and case can be rotated 


to any readable position. 


Dial Thermometer, please write 





THERMOMETERS, INC. 

Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 
Recording and Dial Thermometers For details on the New Palmer 
2515 NORWOOD AVE. CINCINNATI 12, 0. for Palmer Bulletin 51-129. 
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e oil or gas pipelines 


fe YOUR 


JOB INVOLVES 


¢ processing operations 


e refinery construction 
or maintenance... 


See ht ee ee 


You need this helpful literature! 


Asbestos pipeline 
felt data book... 


a discussion of pro- 
tective coatings for 
pipelines by a com- 
petent corrosion 
engineer. Covers 
the fundamentals 
of low cost, de- 
pendable — 
protection. 
Risanasies fully 
illustrated. 


Super-Light 85% 
magnesia data 
book... 


description, specifi- 
cations and recom- 
mended uses for a 
new, improved in- 
sulation in preci- 
sion-sized mono- 
lithic blocks, mold- 
ed pipe coverings 
and cements. 


the Carey Data Books you need absolutely free. 
your Carey Industrial Sales Engineer, or just 
in coupon and mail today. No obligation! 


ASPHALT 

ASBESTOS 

MAGNESIA 

aes Fw PRODUCTS 

THE PHILIP CAREY MFG. CO., LOCKLAND, CINCINNATI 15, O10 


IM CANADA: THE PHILIP CAREY ©O., LTD. 277 DUKE ST. 
MONTREAL 3, P.Q. 
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Carey MW-50 
data book... 


ting all ty 
of heated equip- 
ment having tem- 
perature ranges up 
to 1600°F.,and gives 
details for applying 
insulation on irreg- 
ular or hard-to- 





pve anand 
asbestos-cement 
roofing and siding 
data book... 


technical data, a; 
plication detai 
and specifications 
covering the eco- 
nomical use of 


Mfg. Co. 


Gentlemen: Please send me without charge the Carey 
Data Books on [) PipelineFele 2 ayy 85% 
Magnesia Insulation ai -50 Cement - 
stone Asbestos-Cement Roofing and Siding. Place 
check mark in box before Data Books wanted.) 


Name 
Company 
Address 
Position 


City 




















Leading Refiners 
Are Switching to 
KAYLO HEAT 
INSULATION 


Never before has there been an insulating material 
with the combination of important advantages pro- 
vided by Kaylo Heat Insulation. More and more it is 
becoming recognized throughout industry as the first 
major advancement in the high-temperature field. 

Kaylo Heat Insulation is a calcium silicate (not 
glass), an inorganic material with remarkable stability. 
Its high effective temperature limit—1200°F.—elimi- 
nates the need for combination covering in nearly all 
operating conditions. 

Kaylo Heat Insulation is insoluble in water and 
incombustible. Its light weight and high strength 
make it easy to handle and apply. 


KAYLO PIPE INSULATION is made to 
Simplified Dimensional Standards 
of thicknesses and diameters. Cover- 
ings are sectional for tube and pipe 
sizes \"’ to 12"; tri-segmental up 
to 23"; quad-segmental up to 41”; 
K-segmental (18 wide segments) 
up to 72” in diameter. 


KAYLO HEAT INSULATING BLOCK 
is made in all standard sizes and 
thicknesses from 1" to 6” for flat 
surfaces and for vessels larger than 
f 60’ in diameter; curved block 18” 
The first major installation of Houdrifiow . ery wide for smaller vessels. 
“cat” crackers—a 308-ft. quadruple- : 
reactor catalytic cracking unit— Sun Oil 
Company's Plant 5 at Toledo, Ohio. 
The entire catalyst system is insulated 
with Kaylo Heat Insulation. seat For complete details on Kaylo Heat 
Insulation, write Dept. N-169, Owens- 





Illinois Glass Company, Kaylo Divi- 
sion, Toledo 1, Ohio. 


EAA 
REFINERY CATALOG 
KAY L® ... first in calcium silicate 


.»- pioneered by OWENS (ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KATLO SALES OFFICES: ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI! + CLEVELAND 
DETROIT « HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST. LOUIS + WASHINGTON 
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NICHOLSON TRAVIS Bese 


for Armour 


Chemical Plant 


Above, new McCook, Ill, plant of Armour 
and Company's Chemical Division. Nicholson steam 
traps were specified throughout. Left above, a battery 
shown on tracer lines warming fatty acids. 


Me chemicals are made available in commercial 
quantities for the first time by this new Armour 
Chemical Division plant. With demands for process 
steam alone as high as 80,000 pounds per hour, the 
entire plant is equipped with Nicholson steam traps, 
both grounds and buildings. 

Features of Nicholson thermostatic steam traps: 2 
to 6 times average drainage capacity; shorten heat-up 
time. Operate at lower temperature differential; fast 
action keeps equipment full of live steam. Maximum air- 
venting capacity. Freeze-proof. Types for every process, 

power, heat application. 





and for 


cyoison TRAP tbe ination Sagoms td 
wi aLoG 75i ata, charts a mulee tor de- 
cnt 


termining the proper size trap. 


w. H. NICHOLSON & CO. 


207 OREGON ST., WILKES-BARRE, PA. 
Sales and Engineering Offices in 57 Cities 
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Producers of 
DOUBLE FLOW TOWERS 
DRICOOLERS 
AQUATOWERS 
NATURAL DRAFT TOWERS 





CONVENTIONAL TOWERS 
SPRAY NOZZLES 
VAIRFLO TOWERS 





~. 


™ 





U. &S. PATENTS 2330901 AND 2342952 


nail-less filling 


... THE COOLING TOWER FILLING THAT BREATHES 

. . - has long been an important factor in making Marley Double-Flow the 
world’s leading water cooling tower. Now it’s redesigned for even 

greater ruggedness, more long-lasting stability. 

And it retains its ability to expand and contract with every variation of 
temperature and moisture. 

Design simplicity is the keynote of MortisLocked filling . . . no 

nails, bolts or spacer blocks are needed. There are no parts to rust, 
corrode or fall out. Bulletin ML-51 graphically portrays 

MortisLocked superiority . . . write for it now. 


The Marley Company, Inc. 
KANSAS CITY 15, KANSAS 
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Fig. 2453-G, Large 
150-pound O. S. & Y. 
Gate Valve. All the 
dimensions conform to 
the latest standards. 
Can be furnished in: 
Stainless Steels, 
Hastelloy Alloys, 
Monel Metal, 
Herculoy, 
Everdur, 
Inconel, 
Nickel, and 
other metals 
and alloys. 
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+ 
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POWEL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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ONTROL 
mEL-D 


ximum work- 
0 PSI and tempera- 

; oF. to 1200°F. 
fe from 14” thru 12” (Cy: 0.001 
40) will accurately control extremes 
| . nm flow, temperature and pressure on air, 
. . water, steam, oil or gas service. 
- = 


= 
Ol VALVE % > 
v: 0.001-0.63) wy 


1 or Stainless Steel 
150003 @ 100°F : 
ea03 SZ 
TOOOA SERIES 
VENTURIFLO CONTROL VALVE 
Sizes 1° — 8” (Cv: 1-860) 


Body — Stee! or Stainless Steel 
MWP 15002 ASA Std. 


HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. 1., U.S.A. 


Albany Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit Houston Kalamazoo 


New Orleans New York Pittsburgh Salt Lake City 


San Francisco Seattle Springfield, Mass St. Louis Syracuse Toledo Tulsa Wilmington, De 


IN CANADA, Railway & Power Engineering Corporation, Ltd 


Kansas City Kingsport, Tenn Los Angeles 


ee 
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PSC welded tubing assemblies are 
furnished in any alloy -- in contrast to 
seamless tubing which is only avail- 
able in certain alloys. Thus PSC 
enables you always to use the one par- 
ticular metal which will best meet a 
specific heat or corrosion condition. 

Furnished in any diameter up to 60”; 
precision fabricated to your design. 

In quantities, PSC welded tubing 
assemblies offer impressive savings 
over seamless units. And why pay for 
heavy wall sections on applications 
where PSC tubing of money-saving 
light gauges will serve as well? 


ee 


es 
iS 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE 


PEN 


Cc 


AT 
ist 


YLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
% x * OFFICES IN PRINCIPAL CITIES & x ¥ 
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as the dodo bird | = 


@ DODO, a large bird formerly inhabiting the 
Island of Mauritius, but now extinct ... the Dutch 
called them Walgoogels, i.e., nauseous 
birds, because no cooking made them palatable. 
Man and the hogs and other animals he 
imported effected its extermination.— Britannica 


modern money saving storage is available in any of these 


exclusive HAMMO N D a 


yk PIAFLOTE 





For new tanks or moderniz zation of old 
also SPHERES - SPuEROIS » SPECIAL DESIGNS 


fabricated and erected... 


HAMMON 1] n the Pacific Coast by LACY MANUFACTURING COMPANY + LOS ANGELES, CALIF 
IRON WORKS 
n the Rocky Mountgin states by KEYES TANK & SUPPLY COMPANY « CASPER, WYO 


WARREN, PA. + BRISTOL, PA 
Sales Representation in Principal Cities 
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Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a ste- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 
TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out. 

The power-producing action of the steam 
takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


~) 
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clearance is unnecessary and wear on the 
blades forming the ets is of little con- 
sequence, as it does not materially affect 


horsepower or efficiency. 


For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


T-1172 
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HORTON 


SERVE 
EFFICIENTLY AT 
NEW NATURAL 
GASOLINE PLANT 


The three Horton dehydrators shown at 
the right, are now in operation at the 
Gulf Oil Corporation’s new gasoline 
plant at Eunice, New Mexico, They are 
an integral part of the equipment that 
daily produces up to 1200 barrels of 
20-lb. Reid vapor pressure natural gaso- 
line, 750 barrels of butane, and 1600 
barrels of propane for blending, chemi- 


cal processing, industrial heating, and 


direct commercial uses. 


These Horton steel structures and 
others such as catalyst storage bins, frac- 
tionating towers, and extractor towers, 
are daily playing an important part in 
the operation of many natural gasoline 
plants and refineries in many parts of 
the world, Their careful design, fabrica- 
tion, and erection not only meets engi- 
neering and mechanical specifications 
but also assures longer, more profitable 
service, 


Let us furnish you with quotations on 
steel plate work or Horton vapor-saving 
storage units without obligation to you 


Three 54-in. by 24 ft. dehydra- 
tors built jor Gulf Oil Corpo- 


ration at Eunice, New Mexico. 


CHICAGO BRIDGE &« IRON COMPANY 


Nai‘ Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 

A te 2146 Healey Building Detroit 26 1520 Lafayette Building Solt Loke City 4 531 West 17th South Street 

| ! 1548 North Fiftieth Street Hou 2126 National Standard Building Sen Francisco 4 1551—200 Bush Street 

o ton . 1030—201 Devonshire Street 1534 General Petroleum Building Seattle | 133) Henry Building 

a FE m 2463 McCormick Building ork 6 3302—165 Broadway Building Tulse 3 1626 Hunt Building 
2234 Guildhall Building 1608—1700 Wainut Street Building Washington 6, D. C. 1128 Coefritz Building 

ania —_ REPRESENTATIVES AND LICENSEES 

ers et tiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canade 
Compagnia Tecnia Industrie Petroli, Rome. italy Motherwell nginee ompan 
Constructions Metalliques de Provence, Aries-sur- Rhone, France Whessoe, unseen, iL “4 7 - a Se 


Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Compr N.V_A 0, lands 
Sociedade Chibridge de Construcoes Ltde., Av. Franklin Roosevelt, 194-S/704-C, Rio de Jonerio, Brazil 
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EWED CANVAS JACKET 


WE HAVE 
BEEN ASKED: 


“We are installing a 5” superheated steam line 
and plan to finish it with sewed canvas and 
paint to match existing lines,” writes a power 
engineer. “What insulation do you recommend 
on a line like this?” 

An efficient method of insulating this line 
would be a combination of Hy-Temp and 85% 
Magnesia Covering, each layer being 2” thick. 
Both layers of insulation should be applied 
with horizontal and vertical joints staggered so 
that there are no through joints where heat 
might escape. On high-temperature lines, this is 
important as it eliminates the possibility of 
heat’s leaking through and burning the finish. 
Staggered joint construction also does away with 
the danger of fire in places where solvent fumes 
or other hazards are encountered. 

With this construction, the layer of Hy-Temp 
Covering is applied first. This reduces the tem- 
perature at its outer surface to 600° F., the top 
temperature limit of the 85% Magnesia that is 
then applied to reduce heat loss further. 


ROSIN-SIZED PAPER 








“What insulation do you recom- 
mend for a superheated steam line 
which operates at 1000° F.?” 


On many heat insulation jobs, there are 
places where proper application of materials 
can prevent burning of the finish, eliminate a fire 
hazard, or solve any one of dozens of other 
problems. Armstrong engineers can recognize 
those places before the insulation is applied 
and make the recommendations that will stop 
trouble before it occurs. The complete contract- 
ing service Armstrong offers also brings you top- 
quality materials and skilled workmen to apply 
them. The next time you have any insulation 
work to be done, it will pay you to get 
in touch with this reliable contractor. @® 
SEND US YOUR QUESTIONS: If you have any questions 
on the use or application of either high- or low-tempera- 
ture insulation, please do not hesitate to write us. We'll 
do our best to give you a practical answer. Just address 


a letter or post card to Armstrong Cork Company, 
7509 Maple Avenue, Lancaster, Pennsylvania. 


ARMSTRONG’S INDUSTRIAL INSULATIONS 
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diversity q 
availability in the period ahead, as well as planning for rock bottom 
maintenance and upkeep costs. 


THE LUMM™MUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON * LONDON * CARACAS * PARIS 
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a AMERICAN METER COMPANY’S 


"Dallas Plant 





New Convenience for the Southwest Area 


You are cordially invited to visit our new plant consultations on instrument problems. 

and showroom at 1300 Industrial Boulevard, The new showrooms afford complete facilities 
Dallas. Designed to specialize in the produc- for conducting Instrument Schools for engi- 
tion of Orifice Meters and related equipment, neers and maintenance men. The complete line 
it speeds deliveries and makes possible a per- of American Meter Company products will 
sonalized, sales-engineering service including also be on permanent display. 


_~ GENERAL SALES OFFICE: 1513 Roce St., Philadelphic 
AWbmrcan 
Birminghom * Boston * Ch ee 
mas City ° Los . N 


2 oy we Oe : ee 6i tp. 8 FD. ® og oe 


ne 
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With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 

EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENGINEERS & FapricaTors, INC. 
P. O. Box 7395 Houston 8, Texas 
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4,372 years of antiknock experience 


This photograph will give you some idea of the experience that Ethyl brings to 
bear on oil-industry problems. 

Assembled on the lawn in front of the Ethyl Research Laboratories in Detroit 
are some of our 432 full-time specialists in antiknocks, fuels, lubricants and 
engines. These researchers have an average of 18 years’ experience in their varied 
fields, including an average of 10 years with Ethyl. The experience of this team, 
with Ethyl, adds up to a total of 4,372 years. 

Like the faculty of a great university, a team of this caliber can be created 
only over a long period of time. While it is possible to hire individuals, the careful 


Continued on next page 





4,372 years of antiknock experience 


Continued from preceding page 


balancing and dovetailing of individual capabilities into an effective working 
group requires years. From such seasoning and experience have come the under- 
standing of refiners’ problems and the cooperation in their solution which have 


typified the work of the Ethyl team. 


Ethyl started to build its fuels and engine research team in 1923. Originally 
it was housed in a converted garage. Today it works in extensive laboratories at 
Detroit, San Bernardino and Baton Rouge, where it is equipped with the most 
complete and best of research facilities. But its guiding principles remain the 


same—‘“Do anything and everything that will assist refiners to get the maximum 





benefit from every drop of ‘Ethyl’ antiknock fluid.” 


ETHYL CORPORATION 


NEW YORK 17, N. Y. 





Experience 


1S (fe nos mpoortant 


alee eh. Ss 
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WALWORTH 


Lubricated 


Plug Valves 


for TOUGH assignments 


where tight shut-off... 


and easy operation 


are 44 M UST. 44 





For handling petroleum products, natural or 
manufactured gas, acids, alkalies, solvents, 





Walworth Lubricated Plug Valves 
Offer These Advantages 


e Complete surrounding of ports with resistant 
lubricant affords positive seal against leakage. 


e Lubricant grooving system assures ease of oper- 
ation — tight shut-off — greater protection against 
corrosion. 


e Body and plug fully protected by lubricant from 
attack by line fluids. 


e Quarter turn opens or closes valve. 


e Made in a complete range of sizes 42" to 26” 
and for pressures from 175 to 5,000 psi., and for 
vacuum requirements. 





slimes, slurries . . . in fact for almost any 
hard-to-handle liquids —there’s a Walworth 
Lubricated Plug Valve designed for the job. 


Easy to operate, tight sealing, resistant to 
wear and corrosion, Walworth Lubricated 
Plug Valves assure long years of dependable 
service at low operating cost. 


Walworth Lubricated Plug Valves are 
available in sizes 4” to 26” for pressures 
from 175 to 5,000 psi., and for vacuum re- 
quirements. For full details—prices, sizes, 
dimensions, and other pertinent data, see 


your Walworth distributor or write to: 


WALWORTH 








valves e fittings « pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


mh i Sh 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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ANOTHER STAR IN THE HANCOCK LINE-UP! 
—— 


NEW GENERAL PURPOSE These new 800% Hancock General 


Purpose Steel Gate Weldvalves are 


the product of nearly three-quarters 
of a century of valve engineering and 
manufacturing experience. Built into 
them are exclusive design and oper- 


ating features that assure extra years 


% TEEL WELDVA LVeEsS of top performance in the severest 


services. 


COMPENSATING YOKE 
TRUCTURE for stem-disc 
contraction in cooling 


EASY TO REPACK. Pienty of 
pocking spoce. Highest 
avuolity pocking minimizes 
maintenance. 

SS STEEL NO STEM PITTING. Pocking 
treated with corrosion 
inhibitor. 


"500 BRINELL” 
STAINLESS STEEL Sack searINe ae 
EDGE. A Hancock me stuffing = 
800# HANCOCK stem with volve feity 
STEEL GATE WELDVALVES epen. 

Bolted Bonnet Design 
Sizes: 1%” thru 2” 
Screwed Ends... Socket Weld 
Ends . . . Flanged Ends 


FINISH - t 1 
For All Pressures Up to 800 pe mth prom ny A 


corrosion 


P.S.I. at 750° F. 
O.W.G. 2000# 100° F 


General Purpose Hancock Steel 

Gate Weldvalves cost no more 

than ordinary valves — ——— 

their recognized trouble-free 

dependability and long-life pny lps pe Aap en 
economy. Your nearby Hancock ie m. Seves time, trouble, money. 

Valve Distrjbutor has the facili- 

ties and the stocks to give you 

fast, efficient service. Get the 

best for your money. Phone him. 





When Hancocks go in, valve costs go down 


NCeo&Cae WF ts wi Ss 


A product of MANNING, MAXWELL & MOORE, INC. waterTOWN 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ 
ELECTRICAL AND INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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gives accurate 
picture of 


heat exchanger 


S$ ee 
tube condition... SOR GecHees 


Whitout removing tubes! 


Tovay’s NEEDs place a high value on 
reliable tools and methods of failure- 
prevention. The Shell-developed 
Probolog is an outstanding example 
of such a tool. 
Probolog, with speed and precision, 
gives you a permanent record of the con- 
dition of individual tubes in heat 
exchangers and other tube-nest equip- 
ment. This record instantly spots worn, 
eroded, or pitted sections of a tube. 
Probolog is a one-man unit . . . simple, 
fast and dependable in its “judgment.” 
It has an established record for unfail- Additional information 
ing accuracy, and for reducing main- on the Probolog will be 
tenance costs in the inspection of sent upon receipt of your 
non-magnetic tubular equipment. letterhead request. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET © NEW YORK 20, N. ¥oe 
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Equipment Report 
... from a Petrochemical Operation 


Temperamental efficiency giving your output plans an argu- 
ment? 

Mere replacement may not be the best solution. Perhaps 
you can do better. Consider, for example, design and fabrica- 
tion know-how behind this clad steel distillation tower. 

This is the responsible approach . . . the approach of a pro- 
gressive equipment builder. The resourcefulness of such spe- 
cialists is your best assurance of peak efficiency, economically 
achieved 

And builders like this apply Lukenomics, combining their 
own know-how with that of designer and engineer, as well as 
with our own knowledge of materials, their production and use. 

Let us put you in touch with such resourceful builders. 
Write today, stating your problem. Manager, Marketing Serv- 
ice, Lukens Steel Company, 404 Lukens Building, Coatesville, 


Pennsylvania. 


Promote steel production generally—speed sale of your scrap. 





Fabricated by an equipment 
builder using the 
lukenomics principle. 


Here is a case where Lukenomics 
teamwork resulted in maximum pro- 
ductivity, economically achieved. 
Synthetic glycerine was to be puri- 
fied by distillation in a column 
under high vacuum. The manufac- 
turer supplied the builder with tem 
perature, pressure and other process 
requirements. The column was then 
designed and fabricated to the spe- 
cific needs. For assurance of high 
purity, at a sharp saving in equip 
ment cost, Lukens Nickel-Clad Steel 
was used. Since completion, this 
tower has featured steady high out- 
put with rigid limits on maintenance 
and costs. And use of clad steel in 
this instance not only minimized 
initial cost, but saved important 
amounts of a scarce metal. This is 
Lukenomics at work 











AS THE WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PRODUCTS 


CLAD STEELS HEADS STEEL PLATE SHAPES 


OVER 140 YEARS EXPERIENCE 


STEEL PLATE 


LUKENS 











LUKENS STEEL COMPANY 
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Shes a PETRO-CHEM 


ISO-FLOWY 


furnace ........ 


every fluid heating service, 
capacity or daty, irrespective 
of temperature pressure range. 


| 


qc distillation, vacuum 

distillation, thermal crack- 
ing, catalytic cracking, 
thermal reforming, catalytic 
desulphurization, catalytic 
reforming, solvent refining, 
isomerization 














catalysis heaters with cata- ‘ rich olf distillation, second- 
lyst in tubes, steam super- ary fractionation, depropo- 
heating to 1500°F, gas nizing, debutinizing, reboil- 
cracking, reactant. distilla- ing heat medium 

tion, direct fired reboiling > 








( at individual leases and for 


main line dehydration for 
catalyst regeneration—up to 
500,000,000 cubic feet per 
day, unlimited pressure 


<M 72s dehydration, gas and 
air superheating for turbine 
drives, reduction of viscosity 

Throughout the world, in the petroleum, oo in tong transmission 

chemical and allied industries, there are he 

more than 800 Petro-Chem Iso-Flow Furnaces ; 

performing to the complete satisfaction including tank heating, load- 

of their operators and generally well in oo teenage ager y Leg 


H ii 5 ‘ circulating heaters for satu- 
excess of their rated capacities. — 














HUDSON a=-cootee [Hil] 


Hudson Air-Cooled Units are now transferring more than 500,000,000 BTU per 
hour of process heat from STEAM, GAS, JACKET WATER, HOT OIL and 
HYDROCARBON VAPORS directly to the air, obviating the use of water 


as an intermediate transfer medium. 


Gears, drive shafts, fans, finned tube surfaces and structural steel supporting 
framework which make up the Hudson Air-Cooled Units are selected 
and designed for long life in continuous outdoor service. Drivers may 
be electric motors, steam turbines, gas engines, or hydraulic motors. 


Hudson Air-Cooled Units are manufactured and assembled in the 
recently completed Hudson plant at Houston. This practice mini- 
mizes field assembly costs. The Hudson organization welcomes the 
opportunity of studying your over-all heat dissipation problem. 
Such studies will enable you to make the most advantageous 
selections of cooling equipment for your particular problem, 
whether it be cooling towers with water-cooled units, or 
air-cooled units, or combinations of the two. 


BATTERY OF TWELVE HUDSON AIR-COOLED 
HUDSON UNITS IN A TEXAS PROCESSING PLANT. 
ENGINEERING CORPORATION OOLING—HOT OIL AND GAS 


FAIRVIEW STATION HOUSTON, TEXAS 
CONDENSING —STEAM AND HYDROCARBON VAPORS 
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... you'll find it pays to make full use of 
NATIONAL service on LEAD EQUIPMENT 


Whether you're in planning or production .. . take 
advantage of NATIONAL service whenever you need 


lead equipment for handling corrosive chemicals. 


That means lead equipment in any form. Sheet or 
valves. Simple lead coils or custom-made processing 
vessels. Complicated acid-recovery equipment or a 


short run of pipe. 


Take lead pipe as one example. If you want help in 
choosing or using lead pipe, call on NATIONAL. 
You'll get the benefit of our many years’ experience 
in helping others select the correet piping for han- 
dling corrosive liquids. 


NATIONAL supplies lead pipe and fittings in all 
types, sizes and weights. To meet various operating 
requirements, to handle various corrosive materials, 
NATIONAL offers lead-lined steel and cast iron pipe— 
as well as all-lead pipe. 


NATIONAL Leap is the leader in lead products, Its 
strategically-located plants and warehouses, its un- 
excelled sources of raw materials, its years 
of experience . . . all contribute to the kind 
of service you expect from the leader. 

So for lead pipe—or any other lead product 


» Reg. U. 8. 
—remember the leader is NATIONAL. Pat. Of. 


NATIONAL LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; 
Pittsburgh 12; St. Louis 1; Boston 6 (National Lead Co. 
of Mass.); Los Angeles 23 (Morris P. Kirk & Son, Inc.); 
Toronto, Canada (Canada Metal Company, Limited) 
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pen original idea to perform- 
ance-guaranteed installation, each 
Chemico process is carefully tested 
and developed in these well-equipped 
laboratories and pilot plant. 

On new processes, pilot plant or 
semi-commercial scale operations are 
conducted until they are fully proven 
growing pains” are radi- 
proper construction 


Asa result, * 
cally reduced, 
materials can be selected and equip- 








ment sizes calculated for large scale 
commercial operation. 

By means of these step-by-step, de- 
velopmental methods, Chemico has 
given industry the drum-type, flash 
film and high temperature acid con- 
centrators, the hot coke sludge con- 
version process, a new sulfur recovery 
process, economical plants for recov- 
ering alkylation spent acid and pickle 
liquor, and many other well-known 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
i88 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CHEMICONST, NEW YORK 


EUROPEAN TECHNICAL REPRESENTATIVE 


CYANAMID PRODUCTS, LTD., 


NORTH WEST WING, BUSH HOUSE 


ALDWYCH, LONDON W.C. 2, ENGLAND 


and widely accepted processes. 
Today, Chemico laboratory tech- 
nicians and pilot plant operators in 
Linden, N. J. are busy proving out 
ideas that promise much for the future. 


Extensive use of laboratory and 
pilot plant research is another im- 
portant reason why Chemico plants 
are profitable investments. 


€Mi- 
a i) 
aU § 
ee 
\ cous re 
Chemico Plants are 
Profitable Investments 


cc eae 
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~haking the bugs out of a new screening idea 


September, 1951 


When Southwestern Engineering Company, of 
Los Angeles, came up with the idea of a screen 
separator with “bumps and grinds”—bouncing and 
vibrating action—they knew they had something. 

Something that might speed up sluggish sep- 
arating processes tremendously. In oil, for ex- 
ample, where the “sluggard” is mud...in fruit 
processing where it’s pectin, juices and purees... 
in ceramics where it’s a silica-clay-talc-water 


slurry called “slip.” 


The idea was swell. But working it out, finding 
the right metal for the cylinders, was a lulu. 


They’d try one. It wouldn’t meet the acid test 
... quite. And would contaminate some products 
ever so slightly, but ever so disastrously. 


They’d try another. Tons of jiggling mix would 
eventually break its back. 


Still another. The cylinders would keep split- 
ting at the seams. 


Finally, they tried Monel. And they were in. 
No more trouble, no matter how much machines 


oun sume 
NICKEL ait FT Loys 


A Gulf Publishing Company Publication 


were overloaded or over-spee ded! 


First to take advantage of this new Sweco 
development was Gladding McBean & Co. 


They installed the two Sweco separators shown 
here to screen clay slip for their famous “Hermosa” 
wall and floor tile. And by so doing, they improved 
their product because they were able to use a 
finer clay ... boosted production because they 
could handle slip with only 40% instead of 51% 
water (thereby saving about 35% on fuel costs 
in the subsequent drying )...and increased the life 
of the screen cloth from 4 days to 26 months! 


Now what about your metal problem? 


Could one or another of the Inco Nickel alloys 
help solve it? Very possibly. Write us about it. 
Even though Nickel is being diverted to defense, 
we are ready right now to help you with ideas 
and suggestions for your present production and 
future planning, 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N.Y. 


MONEL® + “R”’® MONEL + “K’® MONEL+ “KR’® MONEL 
“$”® MONEL + NICKEL* LOW CARBON NICKEL 
DURANICKEL® + INCONEL® + INCONEL “X”'® 











How can I keep 
refinery fuel costs 


down? 











Back up with 
SIL-O-CEL Insulating 


Brick! 





3 economical answers to 
high-temperature insulation problems 


Naure HERSExr has produced one of the 
most effective high-temperature insulating 
materials ever discovered—diatomaceous 
silica, from which Sil-O-Cel® Insulating 
Brick are made. 


These insulating brick are used for back-up 
insulation behind fire brick or insulating 
fire brick linings in boilers, stills, stacks, 
reactor chambers, regenerators, heaters, flues, 
retorts, and other types of high-temperature 
equipment. 

Sil-O-Cel Insulating Brick have excellent 
insulating qualities combined with high 
load-bearing characteristics and light weight. 


Made in all standard shapes of the 2‘ in. 
and 3 in. series, Sil-O-Cel Insulating Brick 
are produced in three basic types: 


SUL-O-CEL NATURAL INSULATING BRICK 
for temperatures to 1600F 


Quarried directly from one of the werid’s 
purest deposits of diatomaceous silica, these 
insulating brick have a conductivity of only 
0.79 Beu in./sq ft/F/hr at 1000F mean 
temperature, with heat flow perpendicular 


to brick strata. Yet their density is only 
30 Ib/cu ft. Cold crushing strength, 400 psi. 


SUL-O-CEL C-22 INSULATING BRICK 
for temperatures to 2000F 


Ideal where high load-bearing properties 
are needed, this type of Sil-O-Cel is calcined, 
and has a cold crushing strength of 700 psi. 
Conductivity is 1.88 Bru in./sq ft/F/hr 
at 1000F mean temperature. Density, 38 
Ib/cu ft. 


SiL-O-CEL SUPER INSULATING BRICK 
for temperatures to 2500F 


A calcined insulating brick for unusually 
high temperatures. In many cases, it is also 
possible to save on construction costs by 
reducing the thickness of fire brick or in- 
sulating fire brick when backed with Sil-O-Cel 
Super Insulating Brick. Conductivity is 1.95 
Btu in./sq ft/F/he at 1000F mean tem- 
perature. Density, 40 Ib. /cu. ft. Cold crushing 
strength, 300 psi. 


For further information, write to Johns- 
Manville, Box 290, New York, N. Y. Ia 
Canada, write 199 Bay St., Toronto 1, Ont. 








Johns-Manville fle INSULATIONS 
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Pre-solve 
Pipe Suspension 
Problems... 


with 
Grinnell Pre-engineered 
Spring Hangers 


@ Maximum variation in sup- tinuous alignment and con- 
porting force per 2” of de- centric loading of spring. 
flection is 10% % of rated @ All-steel welded construc- 
capacity — in all sizes. tion meets pressure piping 

code. 
Precompression* assures @ 16 sizes available from 
operation of spring within stock — load range from 74 
its proper working range ——iks. +0. 9000 Ibs. 
where variation in support- E lecti b> aseeeith 
ing force is at a minimum. wn Peas ed Naf or 
sizes from simple capacity 


= head- table. 
so regal by @ Installation is simplified by 
precompression*. integral load scale and 
travel indicators. 
Guides prevent contact of @ Unique swivel coupling pro- 
coils with casing wall or vides adjustment and elim- 
hanger rod and assure con- inates turnlouckle. 


*Precompression is a patented feature. 


FOR LESS VARIATION IN SUPPORTING FORCE — FIG. 98 


TYPICAL APPLICATIONS Fig. 98 is an adaptation of Grin- 

nell’s popular spring hanger, Fig. 

A c - 268. It consists of two springs ar- 
ranged in series within a single cas- 
ing. A centering guide insures the 
permanent alignment of the spring 
assembly. 

Fig. 98 has half the load deflec- 
tion rate, and double the total work- 
ing range of Fig. 268. Its 16 spring 
sizes accommodate loads from 74 
Ibs. to 9000 Ibs. — but with a total 
working range up to 5 inches! Fig. 
98 comes in the same seven types 
as shown for Fig. 268. Design details 


for identical types and sizes are 
the same for Fig. 98 and Fig. 268. 


—— > 


single lug (€) T 
(E) Adjustable top ~y oa 
port (G) Cepnen 


(A) Red threeded to oe se © Furnished with 


Se GRINNELL 


WHENEVER PIPING IS INVOLVED 








GRINNELL COMPANY, INC., Provid R. 1. Wareh Atlanta * Billings * Buffalo * Charlotte * Chicago 
Cleveland * Cranston * ened * Kansas City * Houston * Long Beoch * LosAngeles * Milwaukee * lis * New York 
Ooklond + Philadelphio * Pocatello * Sacramento * St.lovis * St.Paul * Sanfrancisco * Secttle * Spokane 
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piping upkeep 
‘costs more 


— You'll spend less for it 
epaciise:) ae 

| with Dependable Quality 

CRANE VALVES 








..- Lhat’s why 
more Crane Valves 
are used 
than any other make 


q High Corrosion Resistance at Low Cost 


Crane No. 14477 Alloy Cast Iron 
Gates give excellent service where 
“all-iron” or “brass trimmed” valves 
fail, due to corrosion of seating sur- 
faces. Body rings, stem, and disc- 
faces are Crane 18-8 Mo. Conditions 
permitting, these valves, with low 
nickel alloy cast iron body, are ideal 
substitutes for hard-to-get, more ex- 
pensive, all 18-8 stainless steel valves. 


O.S. & Y. design keeps stem threads 
from contact with line fluid; straight 
through ports assure unrestricted 
flow, minimize turbulence and cor- 
rosive action. Extra-long guides keep 
disc travel true. 


Your Crane Representative will gladly 

= \ // show you why Crane Valves give better 

ae a ie performance at lower ultimate cost— 

Se :~=/IV/ Crane Alloy Cast iron Gate Valve, why you should insist on Crane Quality. 
18-8 Mo. trimmed. 200 Pounds W.O.G. 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill, 

Branches and Wholesalers Serving 
se All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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Three of the Graver-built vessels ready to leave East 
Chicago plant on long trip to England via New Orleans. 


) for Europe's Largest Refinery 


\\ \ @ For the mammoth new Esso Petroleum re- 
finery at Fawley, England, Graver’s East Chi- 
cago and Catasaqua plants fabricated a number 
of API tanks and vessels: 


Slurry Settler Drum 

Condensate Surge Tank 

Explosivity Convector 

Heavy Cycle Gas Oil Stripper 

Boiler Blowdown Drum 

Hydraulic Oil Accumulator 

Catalyst Gas Compressor Suction 
Knockout Drum 

Light Heating Oil Stripper 

Steam Disengaging Drum 

Primary Fractionator Distillate Drum 

Hydraulic Oil Storage Tank 


Constructed by Foster Wheeler Corp. for 
Standard of New Jersey’s affiliate, Esso Petro- 
leum Co. Ltd., this plant will eventually be 
capable of processing 130,000 b/d of crude. 


GRAVER TANK & MFG. CO. INC. 
EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO + PHILADELPHIA + WASHINGTON 
DETROIT + CINCINNATI - CATASAUQUA, PA 
HOUSTON + SAND SPRINGS, OKLA 
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Wilson-Snyder Horizontal Duplex Double- 
acting, Plunger Pump used for charging 
the main reactor at the Johnson Oil Re- 
fining Company, Cleveland, Oklahoma. 


WILSON-SNYDER PUMP 


In just ONE YEAR .. . the PLATFORMING 
Process, discovered and developed by Universal Oil 
Products Company, has proved its merits, and THIR- 
TEEN REFINERS desirous of improving the octane 
characteristics of straight run and natural gasolines, 
and producing light aromatic hydro-carbons, have 
contracted for platforming installations. 

A Wilson-Snyder horizontal duplex outside end- 
packed double-acting plunger-type pump was selected 
for charging the main reactor in the initial commer- 
cial installation of this process at Old Dutch Refining 
Company, Muskegon, Michigan. 

And because of its dependable performance, seven 
of these thirteen refiners, to date, have specified the 
proper Wilson-Snyder Pumps for their respective 


Us) ,OMLWELL: 


platforming installations. 

We're proud of the fact that Wilson-Snyder Pumps 
are being selected for so many of these installations 
. .. and invite your Refinery-Pump inquiries. Your 
local “‘Oilwell’”’ Representative will expedite the prep- 
aration of detailed recommendations to meet your 
requirements. 


OIL WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 
Executive Office — DALLAS, TEXAS Division Offices — CASPER, WYOMING 
Export Division Office — COLUMBUS, OHIO . . . DALLAS, TEXAS 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 
WEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 
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THIS IS THE 1951 
Issue of the 
PETROLEUM REFINER. 
Each year at this time a 
special section is devoted to a review of processes 


Petroleum Refiner 
| ré cess 


Process Issue 


in petroleum refining. In some years, for example 
1949, the process section has been in the form of 
a process encyclopedia, including a short writeup 
of most of the refining processes in current use. 
However, ingl950, and now again in 1951, the 
process section 1s devoted chiefly to processes of 
high current interest or in which there has been 
recent significant developments. This approach is 
necessary because of the considerable activity in 
certain fields of refining processing. 


It is interesting to note a revival of interest in 
catalytic alkylation. For the past several years 
there has been little activity in this field, and most 
of the war-time alkylation units were shut down 
or revamped for other purposes. But now, with the 
current program of national preparedness and a 
new demand for grade 115/145 aviation fuel, al 
kylation is again a process of major importance 
Soth sulfuric hydrofluoric acid alkylation 
processes have been improved and simplified, and 
a large number of new plants are being planned 


and 


or built. 

Again this year, there have been significant de- 
velopments in catalytic cracking. Designs have 
been simplified and operation improved, so that 


Liir-m 5010), @ :je) } 


subsequent operating costs. 

A field of particularly high activity is catalytic 
reforming, with the announcement of four new 
competitive processes this year, in addition to the 
one announced last year. This high interest in 
catalytic reforming extends in two different direc- 
tions: the reforming of straight-run naphthas to 
make high-octane motor gasoline, and the reform- 
ing of selected naphtha cuts to make aromatics, 
sorely needed. In connection with the latter, there 
have also been considerable new developments in 
processes for the separation and purification of 
benzene, toluene, and other aromatics. 


The chemical industry is looking more and more 
to petroleum as a source of chemical building 
blocks. In addition to benzene and aromatics, 
ethylene is in high current demand, and many 
new plants are being built to make this important 
chemical intermediate from petroleum hydrocar- 
bons. This in turn directs further attention on the 
light hydrocarbon separation processes. 

These and other recent processing developments 
are covered in the current process section, begin- 
ning on page 145. 


The Rich 
Man’s Oil 


BIG BUSINESS, and especially the 
oil business, is frequently the target 
of unfair criticism. These complaints 
usually come from those who do 


the new units offer savings in both investment and not understand that the American way of life 


LP, we Photo— Ablaze with light Plymouth Od Compan ys gas processing plant in the Benedum field, U>ton County, is quite a noc turnal landmark for 


est Texas travelers. 
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WHY STANDARD DP TURBINE DRIVES 
FIT ALMOST ANY APPLICATION 


Here's a turbine designed by turbine users. It incorporates the features asked for by 
hundreds of operators interviewed in an exhaustive survey. They told General Electric 
they wanted a mechanical-drive turbine that would fit many types of applications— 


continuous process, standby, indoor, outdoor, equipment drive, generator drive, tc. 


The DP answers these varied requirements with special features that are included 
as standard parts. For instance, you get hydraulic governing to meet critical accuracy 


requirements, totally enclosed construction that allows installation in hazardous 


atmospheres, pressure lubrication for dependable, continuous operation. These ad- 


vantages are included at no extra cost—the DP is priced as a standard. 


If you have steam available, the DP turbine can work profitably for you. You'll dis- 
cover how its standard design gives you wide application flexibility, makes possible 
real savings in maintenance costs. The DP’s operating record proves its reliability 


when there’s a tough job to be done. 


OUTDOOR INSTALLATIONS—No need to make specic! PRECISION GOVERNING—aoccurate enough for genera- 
modifications when you move a DP out of doors. Totally tor drives—is yours with the DP's hydraulic system. Regu- 
enclosed governing system operating in its own oil atmos- lation is 6 per cent with a 30 per cent range of speed adjust- 
phere eliminates possibility of rusting or corrosion. You ment. For process governing, regulator control is available. 





can operate a DP in hazardous atmospheres. Positive act- . : ‘ ; 
Ask your General Electric representative for full details about 


ing, non-sparking emergency governor protects the DP the DP mechanical-drive turbine, or write for bulletin CEA- 
turbine against overspeed 4955. General Electric Company, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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MECHANICAL- 
DRIVE 
TURBINES 


DEPENDABILITY is built into the DP. Positive lubrication through auto- 
motive-type bearings adds years to the life of the turbine. Special steel 
nozzle plate, self-lubricating graphite packings, and Monel-sprayed shoft 
are examples of design features that spell reliability. 


APPLICATION FLEXIBILITY As the shaded parts in the 
diagram illustrate, most DP parts are identical on all 
frame sizes and ratings. In this way, you can adapt a DP 
for different job requirements with only minor changes. A 
different nozzle plate gives you a new horsepower out- 
put. A change in governor gears provides a new speed 
range. DP’s are rated from 10 to 1200 HP and 1000 to 
5000 rpm, and with slight modification, can deliver up to 
2000 HP and 10,000 rpm. During a change in plant oper- 
ation, the DP’s flexibility will save you money. 
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EASY MAINTENANCE Because inter- 
changeable on all models, spares can be stocked at low 
cost. A spare parts kit, containing 91 items, can be ob- 
tained with the turbine. This simple method of stocking 
spares lowers maintenance costs and provides protection 
for several DP’s in your plant. All models, regardless of 


most parts are 


frame size, horsepower, or speed ratings, have identical 
shaft height, keyways, and coupling fits. Thus, installation 
problems are simplified; you can move these center-line 
supported units from job to job without a custom line-up. 
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THE COMPLETE LINE of Du Pont Gasoline Dyes in- 
cludes red, blue, yellow and orange. These can be used 
individually, or mixed in combination to obtain virtu- 
ally any desired color or shade. 


THE UNIFORMITY of your own distinctive coloring 
is assured by the excellent solubility and high tinc- 
torial strength of Du Pont Dyes. 

FOR ADDED EFFICIENCY in your dyeing operation, 
one of the five conveniently located Du Pont District 
Laboratories will be glad to recommend the mixture 
and quantity of the dyes needed to obtain the colors 
you desire. They will also work with your own labora- 
tory on other additive problems. 


FOR FREE SAMPLES, get in touch with your nearest 
Du Pont District Office. 





TELLING A STORY IN COLOR, this recording spectro- 
photometer measures the strength, shade and brightness 
of colors obtained with Du Pont Gasoline Dyes. To assure 


refiners of uniform tinctorial properties, Du Pont Gasoline a 


Dyes are carefully checked by instruments like this. s Things fer Better Living 


Petroleum Chemicals 





Chicago, II! District Chicago, tt 
Tul Oklo v= vise, a 
awa Fg Texas Laboratories: Houston, Texas 


los Angeles, Collf. 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) District 
Petroleum Chemicals Division @ Wilmington 98, Delaware Offices: 


New York, N. Y. Wilmington, Del, 


El Monte, Colif, 


IN CANADA: Canadian industries Limited —Toronto, Ont. — Montreal, Que, 


Petroleum Refiner Vol. 30, No. 9 








T H 


L Oo kK 


O X 





September, 1951 


simply cannot exist without Big Business. 

All too frequently Big Business does not make 
much of an effort to defend itself, or to enlighten 
the public to the essential facts of our American 
free-enterprise economy. However, the June 1951 
issue of The Sohioan, of The Standard Oil Company 
of Ohio, contains an excellent example of how these 
economic facts can be brought to light effectively. 

In this article, E. A. Jacquet answers a question 


raised by the columnist Tom Stokes, “Why doesn’t 
Congress tax the rich man’s oil?” In answering, 
Jacquet first notes that the question slyly implies 
that a) the oil in this country belongs to the rich, 
and b) that the oil industry has somehow up to 
now escaped the attention of the tax makers (!) 
and is not carrying its share of the nation’s tax 


burden, 

Both of these implications are of course untrue. 
With respect to the oil belonging to the rich, 
Jacquet observes that “about 10,000 persons work 
for Sohio, but more than 22,000 own it and depend 
upon its stability and success to assure safety for 
their savings. No single individual holding shares 
in this company owns as much as 1 percent of its 
stock.” Such widespread ownership of stock pre- 
vails throughout the oil industry, and, in fact, oil 
is owned by more than one million Americans. 
\mong these ranks of oil company owners are 
representatives of all walks of life, including 
mostly just average people who work at all sorts 
of jobs or live on modest retirement incomes de- 
rived in part from their ownership of oil company 
stocks. 

Jacquet points out that “Today American mo- 
torists get far better gasoline and other oil prod- 
ucts at prices no higher, and in some cases lower 
(except the tax) than they paid 25 years ago. By 
way of contrast, today’s taxes on gasoline are 177 
percent higher than they were in 1926. Taxes on 
the typical motor vehicle and the gasoline it used 
last year added up to almost as much as the ever- 
age motorist paid in federal income taxes.” 

“In a recent typical year United States motorists 
had to fork over a grand total of $3360 million in 
federal, state, and local taxes for the privilege of 
using the oil industry’s products. Today, on every 
gallon of gasoline they buy, car owners are already 
paying government (federal and state) an average 
tax amounting to 33 percent of the retail price!” 

In the light of these facts, it is difficult for us 
to understand how anyone can ask, “Why doesn't 
Congress tax the rich man’s oil?” 


THE CONSUMPTION of 
energy in the United States 
by the vear 2000 will be equal 
to the current consumption of 
the entire world, or about 25 trillion horsepower- 
hours per year, G. W. Gleeson, Dean of the School 
of Engineering and Industrial Arts at Oregon 


Energy 
In Year 2000 
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State College, declared recently. In the light of 
this picture, he urged that real consideration be 
given to the development of the continuous sources 
of energy, water power, energy from vegetation 
(directly and indirectly), solar energy, wind power, 
earth heat, tidal power, tropical waters, and the heat 
pump. 

With the exception of hydro-electric power, our 
energy now comes from discontinuous sources, the 
fuels of which are finite in amount, he said. Al- 
though there are ample and available sources of 
energy to provide for our immediate requirements, 
he declared, the cream has already been consumed. 
Within the coming century, the fuel situation as 
we now know it will not exist, he predicted. He 
listed among the discontinuous sources of energy : 
coal, petroleum, oil shales, natural gas, and atomic 
energy. 

Even the most optimistic estimates lead to the 
conclusion that nuclear fission as a source of 
energy will be a highly specialized one having 
definite limitations and a probably transitory ex- 
istence comparable to that of petroleum, Dean 
Gleeson said. He called for periodic inventory of 
our energy resources and urged that our fossil 
fuels be conserved by substitutions of one dis- 
continuous source for another and continuous 
sources for the discontinuous ones. “In addition to 
development of new sources of energy, we have 
much to accomplish by way of improvement in use 
of currently developed sources through higher 
efficiencies of utilization, transport, and conver- 
sion,” he said. 

Other points made by Dr, Gleeson were: 

1) In the interest of future generations as well 
as in the interest of true conservation, we should 
hoard our fossil fuels wherever possible. 

2) There are distinct possibilities of greater de- 
velopment and use of continuous sources of energy 
probably within 100 years. 

3) Energy sources, limitations, and locations 
may well influence our living patterns through 
change in architectural design, industrial locations, 
comparative price of fuels, and the devélopment of 
more integrated energy systems. 

4) We should be willing to pay a premium now 
in terms of research and development to effect 
conservation of our least adequate in amount, but 
most useful in form sources of energy. Such re- 
search as shale oil recovery, liquid fuels from coal, 
and utilization of vegetable wastes should con- 
tinue to receive adequate public support. 

5) We should direct conservation effort prefer 
entially to areas of largest consumption, such as 
space heating and provision of process heat. 

6) In the public interest, we should eliminate 
wasteful vrocesses where conservation could be 
effected by substitution even if such substitution 
results in a temporary economic disadvantage. 
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ELLIOTT 


WELDED IMPELLERS are one of the 
many reasons why Elliott blowers 
are getting ever-increasing accept- 
ance for process work. Note the 
smooth contours, heavy blades, and 
generally rugged construction (as 
compared to conventional riveted 
impellers). These impellers are com- 
pletely homogeneous and can be 
made of any weldable material hav- 
ing reasonable mechanical strength, 


Cat cracking calls for the 
“year-round” service of 


BLOWERS 


Conrinvous anp reliable perform- 
ance is an established characteristic 
of Elliott centrifugal blowers. This 
is proven in numerous modern re- 
fineries where large quantities of 
air are required for conveying and 
regenerating catalyst. 

The blower installation pictured 
is typical. Serving an important 
mid-west refinery, it is rated at 
30,000 inlet cfm, compressing air to 
a discharge pressure of 26 psig. Day 
and night this blower is driven at 
4750 rpm by an Elliott direct-con- 
nected 3140-hp condensing steam 
turbine. 

In recent months an Elliott 
blower in cat cracking service broke 
all records for continuous operation 
—677 days. The previous non-stop 
record of 610 days was also held by 
an Elliott blower. Performance like 
this spells profit. 


opme 


Fares 
eS 


ELLIOTT COMPANY 


Centrifugal Blower Dept. 


e JEANNETTE, PA. 


Plants at; JEANNETTE, PA. « RIDGWAY, PA.» AMPERE, N. J. © SPRINGFIELD, O. » NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Elliott Blowers-—the heart of the cat cracker 
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LL of us who are gathered here, 
share one prejudice in common. We 
that research is of 


importance. That being the 
rejoice at each new addition 


believe scientific 
supreme 
case, we 
to the research facilities of the nation. 
In particular the Du Pont Company is 
to be congratulated on the dedication of 
its new laboratory. To attempt to relate 
the successful pioneering of the Du Pont 
Company in the field of American chem- 
ical research would be the equivalent of 
carrying coals to Newcastle. But a word 
of appreciation is due this company on 
behalf of the academic world of science. 

The farsighted policy of the manage- 
ment of the Du Pont Company as re- 
gards scientific research has had a bene- 
ficial influence both direct and indirect 
on the whole development of chemistry 
in the United States. All those who are 
concerned with the application of science 
to industry must, of course, applaud 
what has been done here in Wilmington 
in this century. But even those academic 
people who are interested only in the- 
oretical chemistry must be grateful to 
Du Pont for the wise and generous 
support of academic chemists through- 
out the country. Officers of the company 
are to be thanked for their continuing 
devotion to the progress of American 
chemistry 

Mentioned at the outset was a certain 
prejudice that many of us share in com- 
mon. Perhaps instead there should have 
been stated the premise we all accept: 
that is. that the advance of science is of 
the utmost importance. Some of us hold 
this view because we are deeply con- 
cerned with science as an ever-growing 
fabric of facts and theories; others, be 
science to 


cause of the application of 


human welfare. Let us explore these 
two different approaches to a common 
goal—the advance of science—and relate 
both to hand 


and modern industry on the other 


government on the one 


Starts in 1780 


story will start in Birmingham, 
England, in the 1780's and end in Wil- 
mington, Del., in the 1950's. Presented 
are three characters as the prototypes of 
the scientist, the inventor, and the execu- 
tive—Joseph Priestley, James Watt, and 
Matthew Boulton. Let us contrast their 
respective roles in the society of their 
day with that of their intelleectual de- 
scendants in this century. And since the 
world is divided by a heavy iron cur- 


The 


tain, the comparison must include a 
contrast between a land of freedom and 
one under the rigid rule of a totalitarian 
philosophy that dominates both thought 
and action 


As one surveys the history of science 
third of the 
18th century stands out as being a revo- 


and technology, the last 


lutionary period. Reference is not to the 
American Revolution nor to the French 
Revolution, but rather to that rapid 
growth in industry which has come to 
be known as the Industrial Revolution. 
Also in mind are the series of events so 
significant to all chemists that they are 
often the chemical revolu- 
tion. The names of Priestley, Cavendish, 
with the 


designated 


and Lavoisier are associated 
discovery of oxygen, the composition of 
water, and the development of a clear 
theory of combustion. 

Priestley, Cavendish, and Lavoisier 
were all amateurs. That is to say none 
of them received any compensation 
research activities or for 
teaching The 
senting minister, the second a wealthy 


recluse, the third a Frenchman of affairs 


either for his 


science first was a dis- 


In general, the great scientific advances 
of this period were made by amateurs 
as they had been from the 17th century 
on, Not until we reach the second and 
third 19th century do 
we find that those who were most prom- 
advancing were de- 
entire time to scientific 
activities by which they their 
living. Today, the scientific amateur, in 
word is used here, 


quarters of the 
ment im science 
voting their 
earned 


the sense that the 





THESE interesting views by an 
outstanding American scholar, are 
taken from an address which Dr. 
Conant delivered recently at Wil- 

i Del., on the occasion of 
the dedication of the expanded ex- 
perimental station of the E. L du 
Pont de Nemours & Company. Dr. 
Conant is placing his bet on free- 
dom and a reading of the enter- 
taining account which he relates 
makes the thoughtful man wonder 
that there should be any other 
prophecies. 
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has all but disappeared. The significance 
of this point will be stressed later. 

James Watt was initially a lone in- 
ventor. The story of his difficulties with 
the improvement of the Newcomen 
steam engine is too familiar to warrant 
retelling. The point here is that he was 
a_ self-starting, independent inventor. 
But unless he had been fortunate enough 
to join forces with a man of exceptional 
skill, Matthew Boulton, his 
mechanical ingenuity and scientific in- 
sight might well have proved to be of no 
Without the businessman, the 
executive who was also an innovator, 
Watt would not have been a key figure 
in the Industrial Revolution. 


business 


avail 


A Chain Reaction 

The Industrial Revolution was in one 
respect like a chain reaction. Invention 
fed on invention. Watt and Boulton, 
you may recall, turned to an inventive 
ironmaster, John Wilkinson, for the 
boring of the cylinders for their engine. 
And it is probably not too much to say 
that the success of Watt's engine as 
compared with those of his predecessors 
and rivals was the consequence of an 
invention of Wilkinson—a new machine 
for the accurate boring of cannon. Then 
Wilkinson turned around and bought 
one of the new steam engines to operate 
the blast of his foundry furnaces and 
later the mechanical equipment. The 
iron industry and the use of steam pro- 
gressed together; one invention enabled 
another to be made. As a consequence 
the age of iron and steam grew to ma- 
turity in England before the 18th cen- 
tury was over. Together with the ac- 
companying changes in the textile in- 
dustry and in transportation, we have 
the phenomenon we called the Indus- 
trial Revolution. The impact of this 
Revolution on the economic life of Great 
Britain produced social and political 
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problems which are not yet solved 
Indeed, it might be said a preoccupa- 
tion with the grim aspect of these prob 
lems produced in the 19th 
philosophy of Karl Marx 
Thus the 
is in a sense one product of the Indus 
Revolution. So too is the 
product of modern 


century the 


Soviet philosophy of today 


trial atomic 
bomb; for it is the 
industry and the physical sciences. One 
may easily trace to the age of Priestley 
the beginnings of the chemistry and en 
made the Manhattan 


So if you like to blame 


gineering that 
Project possible 
major 


the past, you may say the twin 


threats to the continued prosperity of 
free men in this century are the fault of 
the 18th then would 
have to Priestley, 


Watt, 


benefits of modern science 


century. But you 
credit the age of 
and Boulton with all of the 
and industry 
The truth of the matter is summed up 
Emerson's: “There is 
God has 


painfully 


in that phrase of 


a crack in everything made 
And 


two 


today we are aware of 


cracks in the foundation of the 


world which came to light in Great 


Britain 150 years ago 


But these involved thoughts, which to 


some may seem fantastic, will be pressed 
no further. For my 


sider the 


purpose is to con 
how the present 
Watt, 


get along together 


problems of 
and 
(The 


“descendant” is used meiaphor 


descendants of Priestley, 
Boulton are to 
word 
ically, of course) Now t so happens 
that Priestley, Watt, and Boulton were 
close John Wilkinson, the in 

ynmmaster, was Priestley’s 


Wedgewood, the 
founded the great 


friends 
ventive if 


brother-in-law; Josiah 


inventive potter wl 


potteries, was likewise of this circle of 


scientists, inventors, and innovators who 


lived in or near Birmingham in_ the 


] decades of the 18th century 


sing 
They shared a common interest in scien 
tific matters but, and this is wmportant 
the technological advances of that time 


were made with little or no benefit of 


science 
scientific 
lack 


witl 


The element of theory, of 


neralization was almost entirely 


How could it be otherwise 


mistry or metallurgy? For remember 


le of oxygen in combustion was in 


cess of discovery, the composition of 


was unknown, the atomic theory 


a speculative idea as it has been 


and heat was a calor 
Wedgewood rev: 
Wilkinson 


Ac ot 


generations 
lutionized his pot 
vastly improve 


cast iron by 


technolog 
1 much of 
and-try 


l « blanc 


in the technical progress of even the last 
200 years pure empiricism has played a 


It still plays an im- 
But it is equally im- 


tremendous role 

portant part today 
portant to recognize the role of scientific 
ideas and theories in the advance of the 
practical arts in the last 100 years, par- 
ticularly in the last 50. In the changes 
in the chemical and metallurgical indus- 
that have taken place 
Industrial Revolution, both 


played their 


tries since the 
empiricism 
part, and 


and theory have 


still play their part today 
Blend in Laboratories 
If you go into the research laboratory 
of any chemical industry today and ex- 
will 
the- 
that 


controlled by buffer solu 


amine the work in progress, you 
find a blend of empiricism and of 
ry. For example, to the extent 
conditions are 


and pH 


be said one 


could 
little 


thons measurements, it 


was operating with 


empiricism. To the extent that a given 


concentration or temperature or presence 
of a certain metallic ion has been found 
good yield in 


by experience to give a 


a certain reaction, one ts dealing with 
nearly as much empiricism as is a skill 


ful cook. The 


degree of empiricism in many 


gradual lowering of the 


industrial 
hand-in-hand with 


operations has gone 


much highly successful empirical work 
But the 


theory into 


most successful penetration of 
practice has occurred within 
the lifetime of 


The 


an empiricist 


many of us 


typical inventor was essentially 


Indeed, we used some 


times to speak of the cut-and-try meth 


ods of experimentation as Fdisonian 


methods Therefore, as theory developed 


in physics and chemistry and penetrated 


into practice, as the degree of empiri 


cism was reduced in one area after 


another, the inventor was bound to dis 
Today the typical lone inventor 
18th 19th 


In his place in the mid 


appear 


f the and centuries has all 


but di sappeare d 
20th industrial re 


century came the 


search laboratory and departments of 
There is no 
of the 


view of the 


levelopment engineering 


need to underline the significance 


change from the point of 


public. The 
example, of the last 20 


triumphs of applied chemis 
try, for years 
are the product not of empiricism but of 
the application of theory to practice 
An Important Link 
There are several interesting points to 
be noted in connection with this trans 
industrial 


formation of process of 


innovation. The first is that the progress 
industrial arts has become linked 
to the 
al science. Priestley, 


and Wedgwood 


experimentation, but 


ot the 
advance in theoreti- 
Watt, Boulton, 
friends in- 


ry closely 
were close 
terested in there 
vas little or no connection between the 
“philosophical experiments” of Priestley 


and the practical experimentation of the 


inventors both manifesta- 


tions of the same restless curiosity, but 


They were 


the time was not ripe for the sciences 


of physics and chemistry to influence in- 
Boulton, the 


dustrial execu- 


tive, and Watt, the inventor, were in- 


practice 


terested in what Priestley was 


Watt 


f some of Priestley’s experiments that 


doing; 
even suggested an interpretation 
give him some claim to have discovered 
the composition of water. Yet as far as 
their work as inventors and innovators 
was concerned, Priestley, Cavendish, and 
Lavoisier not. In 
contrast, consider the enormous amount 
knowledge will be 
brought to bear on practical problems 


lab- 


might experiment or 


of scientific which 


im One way or another in this new 


oratory 
that the revolu 


theoretical 


The second point is 


tionary advances in science 


were made largely by amateurs 


And 


vances im 


very 
almost all the great ad- 


this 


clearly 


industry until century 
were made by the independent inventor 

They have no 
Will their 20th 


equivalents—the 


These men have passed 
intellectual descendants 
century professional 
scientist, the applied science laboratory, 
the engineering group—be able to carry 
will 
say. Look at what has happened in the 
last 30 years. We have 
the startling advances in applied chem- 


on? Why, of course, some of you 


just referred to 


istry. Look at the electrical industry; the 
new way of advancing science, pure and 
applied, is far better than the old. Per- 
haps; but it is too soon to draw definite 
conclusions. There is such a thing as 
momentum in human affairs as well as 
And we of the mid-20th 


been moving forward to a 


in physics 
century have 
considerable degree because of the mo 
mentum accumulated in the days of the 
inventor. At all 
doubt 


amateur and the lone 


events, there is sufficient about 


the ability of the 
tuted for 


new ways to be substi- 
the old for us to examine the 


problem with some care 


that it is relatively 


easy in science to fill in the details of a 


Few would deny 


new area, once the frontier has been 


crossed, The crucial event is turning 


the unexpected corner.’ This it is not 


given to most of us to do. If you want 
advances in the basic theories of physics 
and chemistry in the future comparable 
with those of the last two centuries, then 
it would seem essential that there con 
tinue to be 


people in a position to turn 


unexpected corners. By definition the 


unexpected corner cannot be turned by 
any operation that is planned. There are 
plenty of recognized corners in science, 
pure and applied, that have been turned 
by concerted attack mapped out ahead 
That these operations will con 


doubt. But 


of time 


tinue there is no whether 


there will continue to be a favorable 


cultural atmosphere for the exceptional 
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Heating and cooling coil made from Stainless Steel-Cupro Nickel Duplex Tubing 


Stainless Steel-Cupro Nickel Duplex 


Tube for Heating and Cooling Coil 


Controlling the temperature of vari- 
ous chemical reactions is often a major 
problem in the chemical industries. 
Some heating is required in the early 
stages to help activate these reactions. 
However, as soon as it is under way 
heat is generated so rapidly that it 
must be cooled to the proper tempera- 
ture in order to produce a satisfactory 
product and prevent decomposition of 
materials. In addition, the presence of 
various acids in the solution is often 
too corrosive for ordinary materials. 


Stainless Steel Coil Failed 


The coil illustrated above was orig- 
inally constructed from stainless steel 
tubing 2%” O.D. x .218” wall thick- 
ness. Ordinarily, stainless steel would 
have been a suitable material of con- 
struction in the particular chemical 
service involved. 

On the other hand, although stain- 
less is highly resistant to many corro- 
sive elements, it is vulnerable to stress 
corrosion cracking, particularly in the 
presence of chlorides. Failures were 
encountered in the stainless coil pri- 
marily from the inside surface of the 





tubing in the form of stress corrosion 
cracking due to the high chloride ion 
found in the raw water used for 
cooling. 


Stainless Steel-Cupro Nickel 
Duplex Coil Effective 


Since most of the copper-base alloys 
are resistant to cracking and corrosion 
from water and brine, it was decided 
to solve this problem by constructing 
the coil from Duplex tubing with 
cupro nickel to the circulating water 
side and stainless steel to the product 
side. Aside from its superior corrosion 
resistance the Duplex tubing has ap- 
proximately 25% higher heat transfer 
rate than straight stainless steel. 

From a construction standpoint, the 
coil is more difficult to fabricate than 
the straight stainless type. To obtain 
the required fast cooling rate, a large 
surface area must be presented to the 
liquid to be cooled. Furthermore, a 
rapid change in circulating water must 
be effected. Consequently, this special 
coil was designed with seven separate 
coils nesting together. The outer coil 
is approximately 8 ft. in diameter and 
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is made from 262 ft. of tubing. The 
inside coil, which is the smallest, is 
approximately 3 ft. in diameter and 
made from 158 ft. of tubing. The 
Duplex tubing used for the construc- 
tion of this coil was 24%" O.D. and 
both the outside stainless steel com- 
ponent and the inside cupro nickel 
component had a wall thickness of 
0.109”. 


Joining Duplex Tubing by 
Heliarc Welding 

An ingenious method was used to 
join the 24 ft. lengths of Duplex tube 
to make the continuous length re- 
quired for each of the coils. To protect 
the cupro nickel from the corrosive 
products, it was necessary to join stain- 
less steel to stainless steel and cupro 
nickel to cupro nickel. To prevent con- 
tamination of the stainless weld with 
copper, a special low-carbon content 
Type 304 stainless tubing was used 
for the outside component of the 
Duplex combination. First, the outside 
layer of stainless steel at the ends 
to be joined, was cut back approxi- 
mately 42". Then the cupro nickel 
ends of the two tubes were butted and 
welded with a special welding rod by 
the heliarc welding process. Then the 
outside layer of stainless steel was 
built up by heliarc welding. 

The above represents an extreme 
case of construction involving the 
welding of Duplex tubing into long 
lengths, coiling, etc. Most applications 
for Duplex tubing require straight 
lengths that can generally be fitted 
into the headers of condensers and 
heat exchangers similar to single wall 
tubing. Unless conditions are excep- 
tionally severe, requiring cupro nickel 
for example, most applications may 
use copper, Admiralty, brass or alu- 
minum bronze towards the circulating 
water side. The increasing use of 
Duplex tubing in an ever widening list 
of applications attests its superiority 
over single wall tubing for solving dif- 
ficult corrosive conditions and for re- 
ducing costly maintenance. (7183) 
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man with really new ideas in science 
there are some doubts, 

Such a man we will call the uncom- 
mitted investigator. Such a person was 
Priestley, Lavoisier, Faraday, and Pas- 
teur (in his early years). They could 
investigate what they pleased when they 
pleased, break off a research at any 
point. They were as free as the wind 
because they had no program except 
the ever-changing one in their own 
heads. Contrast such research men with 
the investigator today in a university 
or a research laboratory who is tied to 
a program, perhaps, of his own making. 
But in part because of the vast capital 
investment in the equipment (a cyclo- 
tron for example), in part because of the 
source of funds, he is morally bound to 
carry through a project. This may be 
in “pure” science, in basic research, or 
for a definite practical object. That does 
not matter; the contrast is between the 
uncommitted investigator on the one 
hand and the director of a research pro- 
gram on the other. 

Indeed, the distinction made seems to 
be more significant than the distinction 
between and applied research 
Therefore, the analysis of the advance 
of theoretical science to the problem of 


pure 


the industrial research laboratory is 


carried over. For the inventor who has 


disappeared was like the scientific ama- 


teur an uncommitted man. He was 


guided entirely by his own ideas—and 


wild ones—veri- 
like an old-time 


played a lone hand 


sometimes they were 
table will-o’-the-wisps; 


prospector he 


Looking at Social Changes 
Now there are 


vays of looking at drastic social changes 


always at least three 


One is to say this is a clean break with 


the past; forget history, start afresh 


recognize the 
and keep the 


Another is to say let us 
altered situation but try 
elements from the past that experience 


} 


seems to have shown to be essential in- 


gredients of a successful undertaking 
Still a third is to say the 
ompletely bad, and nothing good can 
The attitude of 
the reactionary, the second of the pro- 
gressive, the first of the 


not without its interest that as regards 


change is bad, 


come of it last is the 


radical. It is 


altered situation of the scientist and 
these 


this 
inventor we can clearly see today 
three attitudes exemplified, particularly 
the first and The radical ap- 
action is to be found in the 


second 
proach in 


Soviet Union though some proponents 


f almost the same point of view can 


be found in the free nations. The pro 


gressive approach is the one for which 
I speak. 
The key 


discussion is the 


man at this point in the 
third 
trio—the executive—the modern equiva- 
lent of Matthew Boulton. In a 
area of industry he must organize a vast 


member of my 


given 
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amount of research—programmatic re- 
search. That goes without saying. But 
in the process he must somehow con- 
tinue to produce the equivalent of the 
lone inventor; he must have some indi- 
viduals in his outfit who will be almost 
fancy free. It is not proposed to tell 
him how to do it. There may well be 
more than one successful method. How- 
ever, society would be well advised to 
see to it that the technological situation 
is so loose-jointed that the skills of 
different groups in playing the role of 
inventor may be pitted against each 
other. Looking at the matter 
from the point of view of furthering 
technological advances, it would seem 
essential not to have a monolithic struc- 
ture, a close-knit national organization 
either in a practical art or in science 


solely 


Rivalry a Spur 

By and large, in spite of the heavy 
pressures driving academic men down 
the road of programmatic research, the 
American people will be wise enough 
to support the uncommitted investigator 
in science. There will be sufficient 
rivalry within most industries to insure 
adequate explorations of various pro- 
cedures for keeping the spirit of inven- 
Whether this will 


science 


tion at a high level 
result in as much 
and technology as in the recent past no 
and 


progress in 
say, but by large the 
attitude 
situation can be expected to prevail in 
the United States. 

Great Britain and the European con- 
and neither 


one can 


progressive towards the new 


tinent are another story 
comments nor predictions are 
to the other side of the 
curtain doubt 
you have a full-fledged acceptance of the 
radical point of view about the altered 


With 


trumpets science 1s 


ventured 
here. As iron 


there can be no There 


research and invention 
a blare of Marxist 
being put to work for the benefit of the 
“anti-bourgeois The Soviet 
interpretation of the philosophy known 
as “dialectical materialism” embraces not 


nature of 


revolution.” 


only politics and economics but every 
branch of knowledge. There is a party 
line in biology, in theoretical physics, 
even in philology! 

\ leading Russian geneticist, a mem- 
ber of the Moscow Academy of Science, 
published just a year ago a defense of 
what has been going on in biology in 
Russia. The charge has been made, he 
says, that in the Soviet Union science no 
longer bears a “supranational character,” 
made “that—a 
repudiated 


the statement has been 


great scientific nation has 


the universal and supranational charac- 
“This is not true,” he 


” ” 
science 


for “Soviet 


ter of 
declares, science never ac- 
cepted these reactionary claims; it al- 
ways combatted them We have 
openly declared,” he goes on to say, “and 


continue to declare thaf science, and 
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therefore Soviet science, is a partisan 
science, a class science. All talk about 
‘the supra-class’ and ‘supranational’ 
character of science is verbal nonsense.” 

These quotations are typical of what 
is now being written by scientists and 
scholars the other side of the iron cur- 
tain. From the point of view of 40 
years ago this is an amazing develop- 
ment; it is as though the hour hand of 
the clock had jumped back before our 
eyes. The presuppositions of the world 
of science are repudiated officially by 
the party that rules a mighty nation 
Freedom of inquiry is not suppressed; 
rather, its premises are denied and ridi- 
culed. 


No Recognizable Descendants 


Under such circumstances the equiva- 
lent of Matthew Boulton becomes of 
course an official of the state. The in- 
dependent inventor, the amateur scientist 
has not only disappeared but has left 
no recognizable descendants, The execu- 
tives operate under an alleged mandate 
of society, but in reality are instruments 
of a highly disciplined party; at all 
events they control and manage science. 
Competition—a despised bourgeois idea 
—is eliminated; a monolithic structure 
takes its place. Science and society are 
welded together in a totally new pat- 
tern. The break with the past has been 
completed 

Can such a system of science and 
technology be successful? For the short 
run, the answer must be yes. Just as 
you can organize, plan, and direct a 
concerted effort to turn the recognized 
corner in science, so too the whole 
science of a nation can be regimented for 
a push toward definite goals. We must 
not underestimate the immediate tech- 
nological power of Russia. But for the 
long pull, the verdict of history may 
well be otherwise. Indeed, as a student 
of the history of science I believe it must 
be so. Once the borrowed momentum of 
the science of the free world has been 
exhausted, the progress of Soviet tech- 
nology, in my opinion, will almost stop. 

sarring a global war—which is by no 
means inevitable—the younger generation 
will live to see the outcome of a gigantic 
experiment. They will witness the result of 
the technological between 
the two rival solutions of the problem 
created by the lowered degree of em- 
piricism in the industrial arts: the pro- 
gressive solution on the one hand as 
exemplified by American industry and 
American universities, the radical solu- 
tion of the fusion of society and science 
in the Soviet Union on the other. Where 
will the two systems stand, say in the 
year 1975? Those who expect to live to 
see that day may write their prophecies 
as you see fit. But I for one place my 
bet on freedom 


competition 
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1/16-INCH "*BREAKAWAY?’?,. « . the spring-action 


of Flexitallic Gaskets simplifies the ma 2 ing of joints at valves or 

where there is close manifolding of pipfag aise? face, smooth face, vanstone, 

lapped and ring joints only 1/16-inéx#/ byéakAwAy” distance is required. This 

spring-action is the direct result of % DrjAciple gn which every Flexitallic Gasket 

is built: The spiral-winding of t j) pimped/metal plies, alternating with plies 
at 


of filler, produce a spring the ty, ighesé efficiency when bolted up cold at 
required stud stress... Flexitaljig/GaSkgts gfe engineered for operation at specified 
temperatures and specified boas freg; tg meet particular conditions of thermal 
or physical shock, corrogyy ibrgtiog’, or unusual joint stress. For pressures 
from vacuum to 2500/}B Eér sempferatures from -200° F to 1800° F... For 
all standard joint a o blied in foylr thicknesses —.125”, .175”, .250”, .285”... 
For special joint Agéefnbles Ap fo 104” L D...,. Write us your requirements. 
Flexitallic Ge A, ompfanf, Bighth and Bailey Streets, Camden 2, New Jersey. 
Represen haan ofingtpalCities. Consult your Classified Telephone Directory. 


Keattabbe 

® 
SPIRAL-WOUND GASKETS 

POR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


“Look for the name FLEXITALLIC stamped into the metal spiral of every genuine Fiezitallic Gasket. 
Look for Fiexitallic Bive in gaskets with asbestos filler. 
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FIRST IN UNITED STATES—This Orthoflow Fluid cat cracker, the first to be built in the United States, is being erected for Cities Service 
Refining Company in Ponca City, Okla., by The M. W. Kellogg Company of New York. On completion, it will process 8300 barrels per day. 
Cracker foundation may be seen to the right behind the partly completed contro! house. 


To Build 12,000 OBPD Plant 
Near Melbourne, Australia 


Vacuum Oil Company Proprietary, 
Ltd., a Standard-Vacuum Oil Company 
affiliate, plans to construct a complete 
new refinery adjacent to its present 
small lubricating and asphalt plant at 
Altona near Melbourne, Australia. The 
project would increase the present ca- 
pacity of 2000 barrels daily to slightly 
more than 14,000 barrels. The plans in- 
clude a modern catalytic cracker, dis- 
tillation and treat unit for production of 
motor gasoline, jet fuels, power kerosine, 
liesel oil and fuel oils. The plant will 
represent an investment of about $17 
million and will operate on Mide lle East 
crudes. Production will be primarily for 
consumers in Australia and New Zea- 
land 

When completed the new refinery will 
increase Australian refining capacity by 
40 percent and, including the refinery to 
be constructed at Durban, South Africa, 
will boost the Stanvac organization's re- 
fining capacity to more than 100,000 bar- 
rels daily. 


Socony Plant Expands 


Socony Paint Products Company, a 
subsidiary of Socony-Vacuum Oil Com- 
pany, Inc., has moved 90 percent of its 
operations from its Long Island City 
plant in N. Y. to Raritan Township, 
N. J. The move provided greater in- 
terior space as well as room for future 
expansion. Aside from the old Long 
Island City plant which it had occupied 
for 60 years, the company operates 
plants in Beaumont, Texas, and Los 
Angeles, Calif 
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News Notes on Refinery and 
Other Plant Construction 


Petroleum Refiner’s Next ‘‘Box Score’’ 
Tabulation Will Appear in the October Issue 


Stanolind Awards Contract 
For Shreveport Gas Unit 


Stanolind Oil & Gas 
Tulsa, Okla., has contracted with the 
Chemicals Plants Division of Blaw- 
Knox Company for the engineering and 
supply of a gasoline stripping unit to 
be erected at the Gilliam gasoline plant 
near Shreveport, La. A standard Blaw- 
Knox package type model, the unit will 
be designed to process 1.5 million cubic 
feet of gas per day at a pressure of 350 
pounds and a temperature of 100° F. It 
will be equipped with a water cooling 
system and a safety shut-down. 


Company of 


Blaw-Knox Division Builds 
Houston Oxygen Plant 


Contract for an oxygen plant to be 
located at Houston, has been awarded 
the Chemical Plants Division of Blaw- 
Knox Company. The equipment will be 
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Blaw-Knox’s German as- 
sociates, Gesellschaft fuer Linde’s Fis- 
maschinen at Hoellriegelskreuth, Ger- 
many. The plant, a complete air separa- 
tion unit, will produce 18 tons per day 
of liquid oxygen of 99.7 percent purity; 
10,000 cubic feet per day of argon of 
99.9 percent purity; and some nitrogen 
of high puritv. Space is being provided 
to duplic ate production capacity at a 
later date. 


furnished by 


Minnesota Refinery To 
Operate on Alberta Crude 


A $7 million refinery is under con- 
struction in Carlton County, Minn., for 
the newly organized International Re- 
fineries, Inc. H. H. Baskerville, presi- 
dent of the new refining company, is 
also president of Western Oil and Fuel 
Company. Western Oil and Fuel, a pe- 
troleum products distributor, will buy 
the entire refinery production. The 11,- 
500 barrel-a-day refinery will be built 
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Construction 





A fluid cata- 
designed and 
Development 


by the Lummus Company 
lytic cracking unit will be 
licensed by Standard Oil 
Company 

Construction of the 
approved and certified by 
completion is scheduled for 
1952. Alberta crude has been cx 
from Imperial Ojl, Ltd... an affiliate 
the Standard Oil Company (N. J.) 


plant has been 
PAD and 
October, 
ntracted 


Houston Chemical Plant 
Being Built by Phillips 


Phillips Petroleum ( 
a chemical plant adjoining its existing 
ammonium sulphate plant on the Hous 
ton Ship Channel. The chemical plant 
will produce, amon other chemicals 
special high purity pyridi wl 
used as a feed stock for her chemical 
fiber manufacture. Best known of the 
synthetic products produced from pyr 
dines is a wool like fiber which will 
likely be used in the manufacture of 
government uniforms and supplies ac 
cording to current reports. The wool 
vernmental help 
such 


mpany will erect 


uch are 


industry is pr 
to chemical 
synthesis 
Phillips will build the $2.5 million 
dollar plant with private funds but Rep 
resentative Albert Thomas of Houston 
is trying t ecure priority the 
pany I 
ertificati - aneke = an 


testing a 


plants engaged in 


com 


u : natter mate rials and 


rtizati 


Ohio to Start Extensive 
—_ Apqreves Expansion 


mcrease the cap acity 

y by 
>} Onl ¢ 

1 modifica 

f existing facilities will boost ca- 

t 40,000 bar 

The program whicl l 

18 will get 


33 per ' 
perce 


New refining units ar 


under 

an be bt uined 

2 6000 ba 
rel cata- 


an 


nstructed a 
Mt. Vernon, Ind 


by pipe line from 


als will 

\ h the 
dianapolis and Mur 
O} PAD has 


s ft neces 


The new termi 


Spraberry Gasoline Plant 
Under Construction Soon 
Phill 


ips Petr P 


WORLD'S LARGEST THRUPUT—This regenerator bottom head being lowered into place at Gulf 


Oil Company's Port Arthur, Texas, 


refinery indicates the size of the Fluid catalytic crocker 


which is being built by The M. W. Kellogg Company of New York. The head alone weighs 
225,000 pounds and measures 56 feet in diameter. When the unit is complete it will have the 
world’s largest throughput—60,000 barrels per day. 


DPA Approves Construction 
Of Plants in Gulf Coast 


States Petroleum Company, 
granted two certificates of 
DPA for construction of 
facilities in Houston to produce gaso 
ine grades. DPA als poh nee plans of 
The Ohio Oil Company to build natural 
gas and propane producing acilities 
costing $4,108,414 in Matagorda County 

The Eastern States certificate also 
stated that 100 percent of the new facili 
ties, estimated to cost $3.3 million, would 
be eligible for the government's acceler 
ated tax amortization program. Th 
ant specified that 70 percent of 
written off 


Eastern 
Inc., was 
necessity by 


Ohio's er 
construction cost could be 
tax | 


Procon Will Install VOPR 
Reformer Unit at Bristow 


Oil Company of Tulsa 
ntract with Universal Oil 
mpany for the licensing of 
retorming unit to 
Okla., re 


will begin 


urposes 


rrrming 
its Bristow, 
oration 


this fall. It is ex- 
by late sum- 
approximately 
reformer 


installing the unit 
pected to be in operation 
mer 1952, and will 
$1.5 million. In operation, the 
will take naphtha and motor gasoline 
and step up its octane rating to 95 per 
cent or better through the addition of 
tetraethyl lead 

Construction at the Bristow plant, 
which has a present rated capacity oi 
5500 barrels per day, will get under way 
sometime this fall 


Dow Begins $4.5 Million 
Research Project Program 

New research facilities costing $4.5 mil 
added by Dow Chemical Com 
Midland, Mich., and Free 
plants. The Midland project 
will include new organic, spectroscopy 
and special service laboratories as well 
as a new technical library building 

At Freeport, the project will consist 
principally of an eight-building research 
center of 57,000 square feet. Dr 
Beutel, general manager of Dow's Texas 
division, estimated the Freeport project 
would cost $2.6 million. The center will 


cost 


lion will be 
pany to its 
port, Texas, 
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WHEN STORING FLAMMABLE LIQUIDS 


iT PAYS TO BE 


ment 


FLAME ARRESTERS 


in combination with your. 
>. 
VENT VALVES @~ 
~ 
ws 
The belief that conservation vents or 
breather valves alone will prevent travel 
of flame back into flammable liquid stor- 
age tanks is questionable because of the 
many contributing factors. Careful au- 
thoritative analysis reveals that valves by 
themselves do provide some protection 


but this “protection” is by no means 


adequate under all circumstances. 


Safety authorities emphatically advise 
that “vent valves are not regarded as 
providing the required protection against 
fire and explosion.” A textbook on safety 


~ 


Fig. No. 5800A Conservation Vent unit 
consisting of “VAREC” Vent Valve in 
combination with VAREC Flame Arrester 


states that “a conservative policy is to 
provide flame arresters in conjunction 
with other vent equipment on all cone- 
roof atmospheric tanks handling oils with 
a flash point up to 200° F. open cup.” 


“VAREC” Flame Arresters when used as 
a unit with “VAREC” Vent Valves give 
you full fire protection at extremely low 
cost. Average installations run approxi- 
mately .1 of 1% of your investment in 
tank and products. Consult your nearest 
“VAREC” representative or write for 
further information. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U. S. A. 


Cable Address: VAREC COMPTON USA (All Codes) 


New York — Boston — Pittsburgh — Chicago — Detroit — St. Lovis — Houston 
Tulsa — Casper, Wyo. — Provo, Utah — Les Angeles — San Francisco — Seattle 
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Construction 





contaim modern laboratory facilities and 
a technical library. Dow ready-mix Oxy 
ment, a magnesium exychloride cement 
pre duct will be used in the stucco and 
oie of the structures. MacKie & 
Kamrath of Houston are the architects, 
while Howard & Johnson of Houston 
are the consulting engineers in charge 
of mechanical engineering 


Skelly to Double Capacity 
Of Oklahoma Gasoline Plant 


Skelly Oil Company 
than double the capacity of its natural 
gasoline plant at Velma, Okla., accord 
ing to James W. Vaiden president 
in charge of manufacturing. Present ca- 
pacity of the plant is 34 million cubic 
feet of gas daily. From this gas 50,000 
gallons of butane and natural gasoline 
is obtained as well as 15,000 gallons of 
ro maim part of the construc 
completed 


plans to more 


vice 


tion expected to be 
by October 

booster will be 
built about six southeast of the 
main Velma plant for delivery of cas- 
inghead gas. This station will eventually 
t a natural 
Vaiden said 


In addition, a station 


miles 


be converted gasoline ab- 


sorption plant, 


Imperial Installs Ten 
Storage Tanks at Sarnia 


Imperial Oil, Ltd., has started instal 
itional crude oil storage 
Sarnia Alberta) ref 
and wpor mpletion of these, together 
with 20 other tanks n 
unpletion, the plant's crude storage 


capacity will be incre to 4.5 million 
} 


lation 
tanks 


nery 


v built or nearing 


arrels 
The tanks will used re 
crude i r ma 


Great I 


Albert 
nths wher 


akes is closed 


and tankers wiil be unable to move 
crude from the Interprovincial Pipe Line 
terminus at Superior, Wis. The first 
tanker shipments from this line com- 
menced last April and Imperial expects 
to move a total of 10.7 million barrels 
of crude to Sarnia during the 1951 navi- 
gation season. This is the equivalent of 
50 percent of the Sarnia plant's crude 
requirements for a full year 

The erection of the first 20 tanks will 
be completed in November and con- 
struction of the other ten is expected to 
be completed by next summer if steel 
is available. Each tank, 150 feet in di- 
ameter and 48 feet high, has capacity for 
150,000 barrels. Horton Steel Company 
of Canada and Toronto Iron Works 
have contracts for construction of the 
full storage facilities 


New Company Operating 
Plant at Cotton Valley 


Cotton Valley Solvents, Inc., is an 
organization established recently to op- 
erate the former Premier Oil Refining 
Company plant at Cotton Valley, La. 
Jack Coast, president of the new com- 
pany, reported purchase of the plant 
late in July. The unit is now running 
slightly under 3000 barrels refining sol- 
vents, gasoline, kerosine, and diesel oil 
daily, he said 


Colombia Gets Refinery 


At Barranca-Bermeja, Colombia, the 
De Mares Concession, first oil- producing 
area in Colombia, and operated by the 
[Tropical Oil Company, reverted back to 
public control recently. The oil com- 
pany had operated the concession under 
a long-term contract which expired Mid- 
August. All wells and a 25,000-barrel 
refinery are now property of the govern- 
ment; however, they will be operated 
under a 10-year contract by Interna- 
tional Petroleum (Colombia) Ltd 


Sixty-Day Moratorium Is Declared On 
Fast Tax Write-Offs of Defense Units 


Tw Humble Oil & Refining Com 
among the last con 
orects processed for rapid 
a 60-day mora 
Defense M« 
morat 
Refining 
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include 
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al & 
North Claymont, Del., sulfurix 
?000 at 80 percent 

I 1. duPont de Nemours & Com 

any, Deepwater Point, N. J. 1 
lead, 50 million pounds annually 
O00 \ sex ject was 
also but it whether 
DPA certif 


Dye Corporation 
acid unit 


Si 55 


traethvl 
$3,380 


clear 


Baton 
etc, $3 


Esso Star rd mpany 
Rouge | 
040,000 

Hancock Oil Company, 
Calit.. two Thermofor cracking units of 
20,000 barrels per day, a polymerization 
unit of 700 barrels per day, $9.5 million 

Humble Oil & Refining 
Baytown, turbo-fuel facilities, 
50 percent, and aviation gasoline 
ties, $4,971,000 
Mining 


a nzer toluene, 


Long Beach, 


Company, 
$70,400 at 
facili 


Minnesota & Manufacturing 


Q4 


Company, Copley Township, Ohio, sul 
furic acid, $2,068,850, at 80 percent 

Ohio Oil Company, Robinson, IIL, 
crude topping expansion of 10,000 bar 
rels daily, catalytic cracking unit of 
000 barrels, catalytic reforming for 7000 
barrels daily, and coking facilities, 
$7,225,033 

Phillips Petroleum Company, Sher 
man County, exas, natural gasoline 
plant, $212,090 at 75 percent 

Socony-Vacuum Oil Company, Au 
Kans., thermofor catalytic crack- 
13,500 barrels, $2,869,180 


Company, Comp- 
acid, $57,070 at 80 


gusta, 
ing unit of 
Chemical 
sulfuric 


Stauffer 
ton, Calif., 
percent 

Through July 16 the Defense Pro- 
duction Administration had approved 
124 oil refining facilities representing 
proposed investments of $587,238,000 for 
raand tax amortization. The same report 

owed that 764 percent of the total 
refining investment had been certified 
for amortization, and that oil refining 
ranked third in investment among the 
16 industries involved in production or 
fabrication of basic materials. Iron and 
steel led the list and the chemical in- 
dustry ran second. 


Celanese to Build New 
Main Laboratory Plant 


Celanese Corporation of America will 
begin construction of a main laboratory 
building at Clarkwood, Texas, petroleum 
chemical research and development cen- 
ter, at a cost of approximately $500,000 
Estimated to be ready for use within a 
year, it will provide specially designed 
laboratories suitable for different types 
of research work on the production of 
chemicals from petroleum raw materials, 
as well as facilities for the use of modern 
inalytical equipment involving 
infrared, ultra-violet and spectro 
metric ‘echniques 

The Bishop, Texas, 
in a building program 
several new production 
chemical plants are in the initial stages 
of construction at Pampa, Texas, and 
Edmonton, Alberta. 


Pecos Expansion Adds 
10,000 Gallons Gasoline 


A $900,000 expansion project which 
will add approximately 2500 hp. ad- 
ditional compressure in the plant, as well 
as a revamping of the distillation and 
absorption units, is underway at the 
Pecos Petroleum Company, 35 miles 
north of Pecos, Texas. Expected to be 
completed in February, 1952, the ex- 
pansion will mean a daily gasoline pro- 
duction increase of about 10,000 gallons; 
while butane and propane production 
will be stepped up by 12,000 gallons per 
day, according te an estimate by T. C 
Shaw, executive vice president and gen- 
eral manager 

Plans also call for 15 miles of pipeline 
to meet the Fl Paso Natural Gas Com- 
pany’s line in New Mexico. 


Moose Jew Plant Awarded 
For 4-Year Safety Record 


The British American Oil Company 
refinery staff at Moose Jaw, Saskatche 
wan, will receive an additional day's pay 
as acknowledgment of completion of 
their fourth year of operation without 
a lost-time injury. Man-hours worked 
by the Moose Jaw refinery employees 
during the 1460 days totaled 955,107 
B-A initiated an intensive safety pro 
gram several years ago and employs a 
full-time safety supervisor in every re- 
finery and marketing division. The 
Moose Jaw refinery is presently being 
modernized and expanded. When con- 
struction is completed next year the 
plant will have a daily processing ca- 
pacity of 15,000 barrels of crude oil 


Montana Plant Adding 
5000 BPD Cracking Unit 


4 5000 barrel daily catalytic cracking 
unit and a 483 barrel polymerization 
unit, with a yield of 180 barrels of LPG, 
are under construction for the Farmers 
Union Central Exchange Inc., of Laurel, 
Mont. Refinery Engineering Company 
is erecting the two $3.5 million units 
which were licensed and designed by 
Universal Oil Products Company. The 
project is scheduled for completion 
sometime in November, 1952 


Indiana Standard Program 


$190 million expansion program is 
underway for Standard Oil Company 
(Indiana) to help that company meet 
increasing demands for petroleum prod- 


physical 
mass 


plant is engaged 


which will add 
units, and new 
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| ANACONDA 
Arsenical Admiralty— 


a practical solution to tube dezincification 





What causes dezincification? 


Metallurgical research indicates a number of conditions causing 
dezincification of condenser and heat exchanger tubes: 


LAYER TYPE dezincification tends to be the result of a critical degree 


of acidity of the cooling water. 


PLUG TYPE dezincification is more apt to occur where the cooling water 


is neutral or alkaline. 


LOW WATER VELOCITY may accelerate the loss of zinc by failing to wash 
away copper salt solutions, thereby permitting redeposition of copper. 


HIGH COOLING WATER TEMPERATURES hasten over-all corrosion reactions and 
seem to favor the electrochemical process causing redeposition of copper. 


LOW OXYGEN CONTENT of cooling water is also considered a factor in 


accelerating the redeposition of copper. 


Arsenic as an Inhibitor 


Laboratory studies and field installations 
have clearly indicated the effectiveness of 
small quantities of arsenic in Admiralty 
and other copper alloys as an inhibitor to 
dezincification. The inhibiting action of 
arsenic, as well as of other inhibitors, is 
not well understood. One theory holds 
that the inhibitor covers anodic areas to 
prevent initial selective corrosion; another 
states that it forms a film of an electro- 
potential equal to that of the copper to 
prevent the copper redepositing. 


For Technical Counsel 


The files of Anaconda’s Technica! Depart- 
ment and the experience of its engineers 
cover the case histories of condenser and 
heat exchanger tubes operating under the 
widest variety of conditions. These are 
freely available to you to help you select 
the right alloy for your installation. The 
American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ontario. 


Longitudinal section through 
Arsenical Admiralty tube. No 
evidence of dezincification. 
Upper surface is waterside. 7x. 


Longitudinal section through 
wall of non-Arsenical Admi- 
ralty tube showing dezincifi- 
cation plug starting from 
waterside (upper surface) . 7x. 


for efficient heat transfer ANACON pA HEAT EXCHANGER TUBES 
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India Asks Oil Companies 
To Construct Refineries 


India is reported to have requested 
three foreign oil companies to set up 
refineries in India under a 30-year guar 
antee of no nationalization. The compa 
nies who were approached were Caltex 
and Standard Vacuum and Burmah- 
Shell. The Indian proposal would give 
the oil companies full control over capi 
tal and management and promises com 
pensation if nationalization is carried out 
after the 30-year period 

The government suggestion is that a 
40,000-barrel-daily refinery would be set 
up in the state of Bombay, or that two 
20,000-barrel refineries be set up, one in 
Bombay and the other in Madras. Either 
arrangement would take care of two 
thirds of India’s annual estimated need 
for petroleum products. Most of the 
crude oil for the refineries would have 
to be imported as all the oil now being 
extracted locally already is being refined 
in Assam. Procurement of crude, pref 
erably from sterling areas, would be the 
responsibility of the oil company or com 
panies accepting the offer to build suc! 
a refinery 


Caltex Gets Nod from 
Lebanon for Refinery Unit 


California-Texas Oil Company, Ltd 
as completed plans for the construction 
f a 13,000 barrels-a-day capacity plant 
for production of diesel and fuel oils 
near Sidon, Lebanon, close by the 
ern of the Trans-Arabian Pipe 
Line. Sche« wr completion within 
the next 24 m ! lant will be 

nstructed ar : under an 
govern 


west 


terminus 


agreemer 
ment ar produ \ l r local 
nsurr require 
is $5.8 


ments 


Independent Firm Sought 
To Build in Israel 


Private capital is sought by the Israc 
rovernment to set up a $2.5 millior 
polymerization and alkylation plant for 
the production of detergents Such a 
plant would be the country’s first ven 
ture into petrochemical industry. Raw 
materials for the proposed plant would 
be supplied by Haifa refineries in the 
form of propylene; government 
envisage an annual output of 3000 ¢ 
3500 tons of detergents, two-thirds 
vould be required to meet d 

! 


mestic needs 


surveys 


whicl 


Fawley Unit on Stream 


Originally scheduled t perat 
ing im 1952, a 60,000-barrel-per-day 
crude topping still, the first unit of the 
new Fawley, England, refinery of Stand 
ard Oil Company (New has 
gone on stream. When completed, the 
plant will have a capacity of 115, 


000 barrels 


begin 


Jersey) 


daily 
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Sun Construction Projects 
For Two Years Programmed 


Sun Oil Company has embarked on a 
two-year construction project, costing 
about $40 million, to boost its refinery 
capacity by between 35,000 and 40,000 
barrels daily. In addition, the company 
during 1951 will spend $4.5 million for 
natural gas-natural gasoline plants, and 
$20 million for producing facilities, $6.8 
million for transportation facilities and 
$ million for other installations, 

The largest single item in the two- 
year refinery program, one-third of 
which is scheduled for 1951, is the con- 
struction at a cost of $10 million of a 
10,000 to 15,000 barrels per day refinery 
at Sarnia, Ontario. This will include a 
Houdriflow catalytic cracker. 

Under design for Sun’s Marcus Hook, 
Pa. refinery is the new Sun-developed 
\rosorb process for aromatics purifica- 
tion. This installation will produce more 
than 13 million gallons of benzene, 30 
million gallons of toluene and 15 million 
gallons of aromatic aviation gasoline 
blending stock annually. Also under con- 
struction to provide feed stock to the 
Arosorb unit is a Houdriformer unit, 
for catalytic reforming of low octane 
petroleum naphthas. This unit will have 
a charging capacity of 13,000 barrels 
tally of naptha. A lubricating oil plant, 
which is a combination crude and vac- 
uum distillation unit for production of 
250,000 barrels monthly of napthenic 
type lubes, and a propylene polymeriza- 
tion plant charging capacity of 
6000 barrels, to produce high quality 
gasoline from propylene recovered from 
refinery gases, is also under construction 
at Marcus Hook 

The company also has unde 
tion at Marcus Ho a large ammonia 
refrigeration) unit to be operated as 
part of the alkylation plant to maintain 

mstant high quality production of avia 
ion alkylate throughout the year. Pre 
\ usly, the charging rate at the 
ilkylation plant had to be reduced dur 
ing summer months because of higl 

oling water temperatures. On the basis 
this new plant alone Sun been 
to offer the Armed Forces an addi 
tional 1,000 barrels a day of aviation 
asoline 
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Luby Gasoline Plant 
Enlargement Completed 


begun in 


program 
year has been completed 
gasoline plant. co 
Oil and Com 


Oil Company of 


An expansion 
Marcl f this 
it the Lubv, Texas, 
Stanolind 
Seaboard 


ywwned by Gas 


pany and 
Delaware 

New equipment includes a low-pres 
sure gathering system; additional com- 


pressors (total horsepower now 6640); a 
new 1000-psi absorber; a steam con- 
denser; a direct-fired oil heater, addi- 
tional storage facilities, etc 

V. E. O'Donnell is plant superintendent. 

The casinghead gas, which enters the 
plant at a very low pressure or slight 
vacuum and is compressed to 1000 psi, 
then passes through the high-pressure 
absorber where natural gasoline and bu- 
tane are removed by an absorption oil 
The gasoline, butane and absorption oil 
are then separated in the fractionation 
towers. The natural gasoline and butane 
flow into storage tanks and the residue 
or dry gas is further compressed to 2000 
psi for injection into the oil producing 
formation in the Luby field 

The plant's increased pressure and 
capacity will double the recovery of 
butane-propane mix, O'Donnell said 
Operating at its peak capacity of 27 mil- 
lion cubic feet of gas daily, the plant 
will recover 31,000 gallons of natural 
gasoline and 21,000 gallons of butane 
propane mix 

This latest construction at Luby is 
the fourth enlargement or addition that 
has been made since the original plant 
was built in 1939. Stanolind engineers 
designed the enlargement and construc 
tion was carried out by the Gasoline 
Plant Construction Company, Houston 


Construction to Start on 
Sulfur Removal Plant 


Royalite Oil Company, Ltd., wilt be- 
gin construction of a $350,000 sulfur 
plant next month in the Turner Valley 
of Alberta. Foster Wheeler Ltd., of 
Toronto will build the plant which 1s 
designed to process 30 tons of sulfur 
daily. The new unit will adjoin Royalite’s 
scrubbing and hydrogen removal plants 

scheduled for completion in 
1952. The plant will be used to 

elemental sulfur from the hy 
sulphide from Turner Valley's 


and is 
April, 

recover 
drogen 
natural 


Sun and Ohio fo Build 
Texas Gasoline Plant 


between Sun 
Company and The Ohio Oil Company 
will result in a gas processing plant in 
Matagorda County, Texas. The plant 
will be capable of processing 91 million 
cubic feet of gas daily, with a yield of 
approximately 17,500 gallons of propane 
17,300 gallons of butane, and 1960 bar 
rels of stable condensate The project 
is under construction now and the Hud 
son Engineering Company is the con 
tractor. Unitization of the plant is 
templated according to Ohio Oil officials 


Delta Building Refinery 
Project Near Memphis 


a subsidiary 
building a 


gas 


A jomt venture 


con 


Delta Refinine Company, 
of MFA Oil Company, is 
$1.7 million gasoline plant, incorporating 
catalytic cracking and auxiliary facili 
ties, near Memphis, Tenn. A crude oil 
topping unit will process 2000 barrels 
daily, while the catalytic cracker will be 
processing 2200 barrels daily when the 
project is completed in 1952. In addition 
a catalytic polymerization unit will have 
a capacity of 100 barrels daily. These 
units will increase the refinery capacity 
from 4000 to 6000 barrels per day 
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@ Brown Fintube Sectional Heat Exchangers make maintenance 
easier and less costly. The integral welded-on fins positively can not 
work loose from the center tube. Their efficient heat transfer at low 
“skin" temperatures, and the absence of baffles and stagnant areas in 
the exchanger, minimize coking and fouling. 

The ingenuous head end assembly, employing a ring joint seal, and 
the easy to handle rear end cover plate permit an exchanger to be opened, 
a clean hairpin substituted, and the exchanger put back on stream again 
in less than ten minutes. For top operating efficiency and easier, less 
costly maintenance, write for Brown Fintube Bulletin No. 481. 
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Tank Suction and Line Heaters 


THE BROWN FINTUBE CO. "22-0" 
© Indirect Process Air Heaters 


Fintube Heaters for Processing Tanks 
Elyria, Okéo integrally Welded Fintupes for Any Heating, 
Cooling or Heat Transfer Service 


NEW YORK * BOSTON * PHILADELPHIA * WILMINGTON * PITTSBURGH * BUFFALO * CLEVELAND * CINCINNATI * DETROIT * CHICAGO 
ST. PAUL * ST. LOUIS * MEMPHIS * BIRMINGHAM * NEW ORLEANS * TULSA * HOUSTON © LOS ANGELES * SAN FRANCISCO 














have been 


ACTORS which 
. found important in catalyst 
aging are: the chemical nature 


of the gases to which the catalyst is 
exposed, the time and temperature of 
this exposure, the type of catalyst, and 
contamination of the catalyst by metals 
entrained in the charge stock. 


Temporary Inactivation 

During the on-stream cracking pe- 
riod there is a progressive loss of ac- 
tivity which is due to coke deposited 
throughout the catalyst. This is tem- 
porary in the sense that activity is 
restored by simply burning off the 
deposit with air. However, a more 
potent cause of temporary catalyst in- 


PETROLEUM refiners engaged 
in catalytic cracking are faced 
with the problem of maintain- 
ing efficient catalyst perform- 
ance. However, cracking cata- 
lysts in commercial use lose 
not only activity but some- 
times also the ability to pro- 
duce a desirable distribution 
of products. Therefore, the 
maintenance of catalyst effi- 
ciency in the refinery is more 
important than initial catalyst 
efficiency. This report on the 
matter was presented to the 
Western Petroleum Refiners 
Association at the February, 
1951, regional meeting at Lake 
Charles, La. 

In order to determine how 
to prevent or at least minimize 
catalyst aging, it is necessary 
to understand the factors con- 
trolling catalyst aging. Al- 
though the results of aging 
cracking catalysts have been 
readily apparent, the causes 
have been recognized only 
slowly. The fact is that the 
aging process does not occur 
in a simple way from a single 
cause. During the cracking 
process, catalysts are sub- 
jected to hydrocarbons at 
about 800° to 950° F. and to 
products of combustion at 
temperatures as high as 1150° 
F., perhaps considerably 
above on the catalyst surface. 
In addition there may be pres- 
ent steam and other com- 
pounds, such as those con- 
taining nitrogen and sulfur, as 
well as entrained contami- 
nants. These are the condi- 
tions causing alterations in 
catalysts which ultimately are 
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Figure 1. Thermal Deactivation by 10 Hours in Dry Air. 
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activation may occur. Basic nitrogen 
compounds contained in certain feed 
stocks, attach themselves to the cata- 
lyst, neutralizing the active acid cen- 
ters of the catalyst.’ Small amounts of 
such nitrogen compounds are suffi- 
cient to cause considerable loss in ac- 
tivity as illustrated in Table 1. 
These data show, a) how gasoline 
yield can be lowered by adding a basic 
nitrogen compound whose homologs 
are found in petroleum and, b) how 
gasoline yield can be improved by 
acid extraction of a nitrogen contain- 
ing feed stock. Normal regeneration 
restores catalyst activity. The coke 


may be relatively high if much of the 
nitrogen compounds is present. In 
practice, when processing high nitro- 
gen feed stocks, it has not proven eco- 
nomical to extract using an acid such 
as formic, Instead, a recycle operation 
may be employed, the acid catalyst 
removes nitrogen compounds on the 
first pass and a recycle stock is ob- 
tained of very favorable cracking 
properties. 


Permanent Inactivation 


In normal operation catalyst aging 
occurs because of the high tempera- 
tures to which the catalyst is exposed. 


TABLE 1 
Temporary Poisoning by Nitrogen Compounds 


Catalyst Test: 850 °F., 20 Percent Steam, Houdry $-35 Catalyst 


PETROLEUM STOCK TESTED 


Percent 
N 


Gase. Coke Gas Gas Geavity 
Vol. Percent | Wt. Percent | Wt. Percent | Air = 10 





observed as deactivation. Fre- 
quently, catalyst deactivation 
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23.0 25 41 


~ oe io 


0.04 
0.24 


40-89 Percent East Texas Crude 

40-89 Percent + Quinoline 

in commercial operation is a Lee Angeles Basin Gesoi) isa | O28 3.6 8! 
. . . tracted with formic acid with 3 t | 

combination of the various ” timadne...... — 38.3 29 


10.7 
causes. —— oe = a 


September, 1951—A Gulf Publishing Company Publication 











50 





ae 


ee re 
SYNTHETIC 








45 
> 


N. 








us 40 
z 








J25 
BSS 


CLAY \ 








© 30 
<q 








! 
2s 


























Oo 
20 



































1200 
TEMP. °F 


1000 


Figure 2. Steam-Therma! Deactivation by 4 Hours in 
Steam. 


1 Atm. Abs. 


Steam greatly accelerates the rate of 
aging over that occurring in inert 
gases—air, CO,, CO, etc. It is not pos- 
sible to avoid this aging completely 
but an understanding of the relation- 
ship between loss of activity and tem- 
perature can lead to minimizing the 
loss. 

In Figure 1, taken from an article 
by H. Shabaker,® is plotted ‘he 
activity of Houdry synthetic silica- 
alumina catalyst and of Filtrol TCC 
clay catalyst as a function of temper- 
ature treatment in dry air, The ac- 
tivity is measured by the gasoline yield 
in a standard laboratory catalytic ac- 
ticity Test A.* This test will be dis- 
cussed later. In Figures 2 and 3 are 
shown the activity-temperature rela- 
tionships in the presence of 1 atmos- 
phere and 0.1 atmosphere steam. These 
high temperatures constitute an accel- 
erated aging test. A comparison of the 
curves brings out the strong inactivat- 
ing effect of steam which is increased 
with higher steam pressure. 

In Figure 4 are shown the time- 
activity relationships of the standard 
catalysts when aged in steam at 950° F. 

Upon detection of loss of catalyst 
activity in the plant, it is important to 
assign a cause. This can be greatly 
aided in the case of normal aging by 
simply measuring catalyst density. In 
Figures 5 and 6 are shown the density 
vs. activity comparisons correspond- 
ing to catalysts treated in air or in 
steam. It is most significant that den- 
sity changes only slightly for low 
temperature steam deactivation but 
greatly for air deactivation which oc- 
curs only at very high temperatures. 
The densities refer to a bulk density 
obtained by weighing a packed volume 


98 


1400 


1600 1100 


of catalyst. Loss of activity is also 
paralleled by loss of surface area.* 
Catalysts of the same type receiving 
the same type of treatment must 
compared. 


Catalyst Activity and 
Selectivity 


The cracking properties of a cata- 
lyst are usually evaluated by passing 
oil over the catalyst under standard 
test conditions and collecting and 
measuring the reaction products. These 
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Figure 3. Partial Steam-Thermal Deactivation by 10 Hours in 


0.1 Atm. Abs. Steam. 


products are conventionally separated 
according to boiling point into frac- 
tions classified as gas, gasoline, a 
oil, and catalyst deposit or coke. 
activity of a catalyst may be measured 
broadly by the over-all conversion of 
charge stock into products boiling in 
a range other than that of the charge 
stock. Catalyst selectivity is determined 
by the distribution of products and 
here refers to the production of gaso- 
line relative to coke and gas. 

The activity and selectivity of crack- 


TABLE 2 
Catalyst Aging with Loss of Selectivity 





CATALYST 


Cohe | 
Wt. Percent | Wt. Percent | Air = 1.8) | 


pent ahiioc_ memnemats diemenne sorcunscninatennanaashsseerre: et 


— — ——— 


CATALYTIC ACTIVITY TEST A 


‘Coke | Gas 


Gas i Gas Gravity | 
Factor Factor 





I TCC Filtrel Clay 
catalyst commercial unit* 
A 


} 
| 

B 
1 gee Filtre! Clay : | 


After 135 cycles Gach Saran vacu- 
um distillate 
Houdry Synthetic: 
ew 
After 116 cycles Gach Saran vacu- 
um distillate 
After 116 cycles Gach Saran tar 
separator overhead 
M* TCC Piltrel Clay: 
New 
After 90 cycles Hawkins 
a Vacuum: Sihea-alumina beads 


(equilibrium 


Aten 110 cycles Hawkins 
CRACKING CONDITIONS 


Il = 860° F., 
Gach Saran 


1.0 LHSV atmospheric pressure, 20 minutes on stream, 10 
vacuum distillate 65-76 volume percent of crude (1.8 


percent steam, 
percent 8), tar 


separator overhead 53-81 volume percent of crude (1.8 percent 8). 


Ill = 876° F., 1.0 LHSV, 10 psig.. 


* Samples were withdrawn from the same commercial unit: 


20 minutes on stream, 5 percent steam, 48 volume percent 
overhead from Hawkins reduced crude (1.46 percent 8). 


Sample A after normal opera- 


tion, Sample B after feed distillation conditions altered permitting entrainment. 
* Examples II and III were run tn a fixed-bed pilot plant under simulated TCO conditions, 6 
cycles being equivalent to 1 operating day in a plant. Samples of catalysts in examples II and 


III were representative of the top half of the catalyst bed; 


showed less severe aging. 


samples from the bottom half 


* New air calcined catalysts may show temporary high coke and gas factors due to insuf- 


ficient stabilization by this mild calcination. 


Petroleum Refiner—V ol. 30, No. 9 





ing catalysts are evaluated in this lab- 
oratory by the catalytic activity Test 
A.* Light East Texas gasoil is passed 
over a 200-ml. fixed bed of catalyst at 
800° F. for a 10-minute period at 1.5 
liquid hourly space velocity. The prod- 
ucts—gas, gasoline, gasoil, and coke— 
are measured under well defined con- 
ditions, The coke figure actually re- 
fers to the amount of carbon in the 
catalyst deposit. 

The distribution of products ob- 
tained with two catalyst types using 
this standard cracking test is shown 
in Figure 7. These catalysts were ad- 
justed to different activities by treat- 
ment with steam at temperatures above 
1000° F. 

In order to determine catalyst selec- 
tivity from the products distribution 
of a cracking test, it is not sufficient 
merely to consider gasoline-to-coke 
and gasoline-to-gas ratios. These ratios 
are not constant for a given catalyst 
but depend on conversion level ob- 
tained in the cracking test. This is 
evident from Figure 7. This plot is the 
basis for determining the selectivity of 
any catalyst sample by comparison of 
the products distribution obtained with 
the sample under the standard crack- 
ing test conditions. Of course, cases of 
severe loss of selectivity are obvious 
since gasoline yield may be decreased 
with actual] increases of coke and gas. 

The selectivity of a cracking catalyst 
may also be expressed numerically as 
a carbon-producing factor and a gas- 
producing factor.® These are the ratios 
of carbon and gas yields obtained 
with the catalyst tested to the carbon 
and gas yields, respectively, obtained 
with a standard catalyst at the same 
conversion of gasoil. These factors 
appear in the data and the discussion 
which follows. The errors in the cata- 
lytic activity Test A, already men- 
tioned, are such that the coke and 
gas factors ordinarily can be inter- 
preted as showing loss of selectivity 
only when they are greater than 1.15 
or even 1.20. 

Data illustrative of catalysts show- 
ing loss of selectivity are shown in 
Table 2, The catalysts were all evalu- 
ated by the standard catalytic activity 
Test A, so that the results could be 
compared directly. The values listed in 
Table 2 refer to the results of this test 
made before and after the aging con- 
ditions stated. It is evident that loss 
of selectivity may be mild or very 
severe. A decrease in gas gravity offers 
a very sensitive indication and is ap- 
parent before any change of other 
products is observed. 


Influence of Metal Impurities 
on Selectivity 
Before discussing Table 2 in more 
detail, the effect of heavy metals in 
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Figure 4. Steam-time Deactivation by 1.0 Atm. Abs. Steam at 950° F. 


the catalyst in active form will be 
considered, A number of catalysts were 
prepared containing added amounts of 
vanadium, copper, iron or nickel oxide. 
The harmful effects of vanadium, cop- 
per or iron are shown in Figures 8, 
9, and 10. These curves are taken 
from paper dealing with loss of selec- 
tivity in aging of cracking catalysts." 

Nickel, like copper, was found to 
be approximately ten times as effec- 
tive as iron in causing loss of selec- 
tivity. The quantitative relation be- 
tween the amount of metal and its 
effect is dependent on the distribution 
of the metal over the catalyst surface 
and its condition there. In some in- 
stances, plant-aged samples have been 
observed to contain relatively high 
amounts of iron oxide or rouge, evi- 
dently from plant equipment, concen- 
trated on pellet exterior with but little 
loss in catalyst activity or selectivity. 
The catalysts referred to in Figures 8, 
9 and 10 were prepared by impregna- 
tion with ammonium metavanadate, 
copper nitrate, or ferric nitrate, fol- 
lowed by thermal decomposition. 
Physical admixture of catalyst and 
ferric oxide powders resulted in a 
product which also showed marked 
loss of selectivity, In this case a dif- 
ferent relation between loss of selec- 
tivity and amount of iron was found 
than that expressed in Figure 10. 


Effect of Gases on Catalyst 
at High Temperature 
To determine the consequences of 


different conditions to which catalysts 
may be subjected, the effects of gases 
on catalysts at high temperatures were 
studied. It was found that the effect 
on the activity and selectivity of cata- 
lysts depends critically on the chemi- 
cal nature of the gases and on tem- 
perature, The two commercial catalyst 
types, clay and synthetic silica alumina, 
behave quite differently in the pres- 
ence of certain gases. 

It appears that synthetic silica alu- 
mina does not suffer a marked loss 
of selectivity. On the other hand, clay 
is abnormally aged by some gases, 
particularly hydrogen sulfide. 

The gases fall into the following 
classifications: 

1) Inert: air, CO,; SO, and NH, 

below about 1150° F, 
2) Hastens normal aging: steam. 
3) Causes abnormal aging of cla 
but not synthetic catalyst: H 
above 800° F.; NH, and SO, 
above about 1150° F. 

The effect of hydrogen sulfide is 
shown in Table 3. 

The abnormal aging suffered by 
clays, but not by synthetic catalysts, 
focuses attention on the differences in 
their chemical composition. This com- 
parison brings out the difference in 
iron content. From what has been said 
previously and considering the fav- 
orable cracking properties of Filtrol 
TCC clay, the large amount of iron 
present in clay catalyst must be in- 
active. Although the iron in the clay 
is originally inactive, it is brought into 


TABLE 3 
Effect of Hydrogen Sulfide Concentration 








Percent HS im Atmosphere = 
Calcnation of New Filtre! TCC fer Gasoline, 
Hours at 1000 *F. Vol. Percent 


Coke Gas 
Factor Facter 


Gas Gas Guay. 
Wt. Percent | (Air = 1.0) 








0 38.8 
| ms 


1.07 
Ez 





65 151 
93 0.66 
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Figure 5. Bulk Density Vs Activity by 950° F. at 
1.0 Atm. Abs. Steam. 


catalytically active form by sulfur 


compounds. 


Metal Contamination of Catalyst 
by Entrainment in Charge Stock 

The transfer of metals from oil to 
catalyst obviously deteriorated both 
synthetic and clay catalyst. In Exam- 
ple I, Table 2, Sample B shows a 
definite loss of selectivity, though rela- 
tively slight. This is also evident from 
the increase in the coke and of the 
factor to 1.22 and 1.37, respec- 
tively. Nickel was identified as the 
constituent causing abnormal aging, 
the NiO content being 0.009 percent 
and 0.036 percent in the catalyst for 
sample A and B, respectively. The 
increased nickel content in the oil was 
due to removal of internals in a tar 
separator with what is believed me- 
chanical entrainment of nickel. The 
nicke] content of the plant tar separa- 
tor stock was measured and is high 
compared to a laboratory distillation, 
Table 4, California gasoil. 


gas 


TABLE 5 
Houdry Silica-Alumina Pellet Catalyst 


WT. PERCENT 





Fez 
NiO 
V20s 
Cu0 


An extensive program on analysis 
of trace metals in petroleum is in 
progress under the auspices of the 
API. This includes a study of the 
volatility. 

Analyses of other petroleum stocks 
have been published.’ 

For Example II, Table 2 using Gach 
Saran charging stock both clay and 
synthetic are aged abnormally, the 
clay much more so than the synthetic. 
The results given in Table 2 for crack- 
ing light East Texas gasoil in the 
standard test show the same loss in 
selectivity as the actual stocks with 
which aging occurred. For Example 
II when cracking Gach Saran vacuum 
distillate over clay catalyst, the yields 
based on the charge were, at the start 
and at the end of the aging runs, re- 
spectively: gasoline 35.3, 27.0 volume 
percent; coke 5.1, 6.5 weight percent; 
gas 8.5, 8.5 weight percent; and gas 
gravity 1.06, 0.73 (air==1.0). For 
synthetic using the same charge stock 
corresponding data are: gasoline 39.6, 
36.2 volume percent; coke 5.0, 6.9 
weight percent; gas 10.2, 13.0 weight 
percent; and gas gravity 1.36, 1.11 
(air 1.0). 

The accumulation of metal on a 
catalyst may be correlated with the 
metal content in the oil ash. Also 
shown in Table 4 is the ash composi- 
tion of Gach Saran. It is evident that 
the Gach Saran ash contains relatively 
large amounts of nickel and vanadium, 
especially the latter. It is difficult to 
deduce any reliable conclusion from 
the iron figures since iron may be the 
result of contamination during han- 
dling of the oil. The result of rela- 
tively short aging studies with these 
two stocks in a 600-ml. case has shown 


loss of selectivity only in the case of 
the Gach Saran (Table 2, Example 
II). Chemical analysis of the catalyst 
aged with Gach Saran tar separator 
overhead shows the deposition of nickel 
and vanadium. (Table 5.) 

Comparison of these amounts of 
heavy metal with the data of Figures 
8, 9 and 10 clearly demonstrates that 
the metals can be added in sufficient 
quantity to poison a catalyst severely. 
The metals are believed to be added 
by entrainment of their salts, Metals 
may also occur in the form of com- 
pletely vaporized compounds, Recent 
work has shown copper to be volatile. 
This may explain why copper was not 
found in the oil but has appeared 
rather consistently in the catalyst. It 
may be that the method of analysis of 
the oil involving a certain amount of 
evaporation is not adequate for cop- 
per. Comparison of the metal contents 
of oil and catalyst gives fair agreement 
between amounts charged and recov- 
ered, especially where one considers 
the accuracies involved in working 
with the small amounts and the dis- 
tribution of the metals shown. 

The contamination of catalysts by 
metals carried by the charge stock 
provides an explanation for loss of 
selectivity only in certain cases. In 


Figure 6. Bulk Density Vs Activity by Thermal 
Deactivation in Dry Air. 

















TABLE 4 
Comporison of Heavy Metal Content of Various Charging Stocks 











40 88 53-81 55-763 
Percent Percent Percent 
East Texas Gach Saran Gach Saran 


Cabforma 
Gas OU 


Cahforma 
Gas Oi 


Plant Tar 
Separator 


CAT-& GASOLINE VOL % 


STOCK 


Laboratory 
Frachenation 


Vacuum 


Distilled 


Tar Tar 


PREPARATION Separator Separater 


METALS pp.m 
Fe 


1.36 1.22 3 +m 

Ni <002 1.04 3.87 0.39 

y <0. 5.50 

Cu <0.07 0.28 0.47 0.48 
Total Ash Percent of Oil 0.00061 0.0014 0.0006 0.00161 0.00138 
Selfur Percent of Ou 03 1.85 1.82 
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Figure 7. Catalyst Selectivity—Catalytic Activity 
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commercial refining practice it has 
been observed that loss of selectivity 
is more frequent and often more severe 
with clay than with synthetic catalysts. 
It has been widely recognized that 
high sulfur stocks are associated with 
abnormal aging of clays. Much con- 
fusion has existed because of the oc- 
currence of heavy metals in certain 
sulfur-containing stocks but not in 
others. In a few cases unequivocal 
evidence has been obtained with sul- 


fur charge stocks where abnormal 
aging was clearly obtained with clay 
catalyst put not with synthetic, These 
stocks contain little heavy metals, the 
presence of which would poison both 
natural and synthetic alike. Table 2 
shows a case of abnormal aging of 
clay but not of a synthetic when 
charging a Hawkins vacuum distillate. 
Aging curves are shown in Figure 2. 
The analysis of the top 25 ml. of cata- 
lyst is given below and shows, with 


Figure 8. Effect of Vanadium on Selectivity of Houdry Type—! 
Catalyst. Catalytic Activity Test-A, 


WT. % 05 


GASOLINE VOL.% 
September, 1951—A Gulf Publishing Company Publication 


Figure 9. Effect of Copper on Selectivity of Houdry Synthetic Silico- 
Alumina. Catalytic Activity Test-A. 


the possible exception of copper, a 
heavy metal increase of low magni- 
tude, This is in sharp contrast to the 
results with Gach Saran (Table 6.) 


TABLE 6 


| CuO | NiO | VaOs 


| 0.005 


WT. PERCENT 





Houdry Type I, new 
Top 25 Ki. after aging study 
on Hawkins 0.035 0.01 


| 
0.005 | 0.008 
| 0.008 


The reaction of iron with sulfur 
compounds is partially prevented by 
the presence of water vapor. The pre- 
hydration technique®'’ lessens abnor- 
mal aging of clay catalyst. This is an 
important commercial procedure. It 
has been described in some detail] in 
the references cited. 

The total sulfur content of an oil 
is not an accurate guide to its harm- 
ful effect on clay, however, because 
not all organic sulfur compounds are 
equally able to activate the iron. For 
example, sulfides cause rapid aging of 
clay but not synthetic, whereas thio- 
phene and its homologs have little 
effect on either catalyst. 

A catalyst showing low gasoline and 
high coke and gas can be at least par- 
tially restored by steam treating ;* heat 
treatment in dry air at temperatures 
up to 1400° F. has been found to act 
similarly. It is believed that the ab- 
normally aged catalyst contains active 
heavy metals and retains the active 
silica alumina catalyst centers. On 
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wT Fe,Os 


Figure 10. Effect of Iron on Selectivity of Houdry Synthetic 
Silica-Alumina. Catalytic Activity Test-A. 


heat treatment it is possible to inacti- 
vate the iron at a faster rate than the 
silica alumina. 


Finally, the factors controlling aging 
of cracking catalysts have been sum- 
marized in tabular form (Table 7.) 
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Figure 11. Deactivation of Catalyst with Hawkins Vacuum Distillate 

(1.46 Percent S); Fixed Bed Pilot Plant Simulated TCC Cycle. On 

Stream Conditions 875° F., 10 Psig., 1.0 LHSV, 20 Minutes, 5 Per- 
cent Steam. Yields Percent of Charge. 


TABLE 7 
Aging of Cracking Catalysts 





= [SSS 


errect’ PREVENTION OR MINIMIZE 





Hydrocarbons form coke 


Bame nitrogen compounds neutralize 
active acid catalys: 


Steam above about 900 °F. 


High temperatures, 
Toc-ciny or >1700 °F 
thetic 


Charge stock contains heavy metals. 


High sulfur stocks 


>1400 °F. for 
for syn- 


Temporary: 


| Normal activity decline | Low partial pressure of hydrocarbon 


™ — | = ° iano 
Gasoline yield low, coke relatively high, j Recycle crack Remove N compounds from 
gas gravity normal stock 


Permanent: 
Norma! activity decline 


Operate ‘with as low a temp., time and 
partial pressure of oteam | as possible 





Normal activity decline. Pellet density | Avoid everbent ing during sagunssation 


increases 


Free charge stock of heavy metals; pre- 
vent entrainment in distillation. 


Abnormal activity decline. Gas has low 


gravity 
Clay —Abnormal activity decline by acti- (a) 
vation of iron in clay. Gas has low b 
gravity 
Syathetsc — Normal activity dechne 
~ 5 


With TCC-elay employ prehydration 
Use low iron catalyst 
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Figure 1. 
Bitumen Emulsion. Mag. 750:1 


; ETHODS for emulsifying as- 
M phalts, and the practical use 

of asphalt-emulsions were al- 
ready known before World War I. 
Their value came to the fore in the 
mid-1920’s as this period experienced 
an appreciable increase in highway 
construction, during which the use of 
asphalt emulsions expanded in like 
degree. 

The reasons for endeavoring to 
emulsify asphalt in water were quite 
obvious. As is known, paving asphalts 
which are extensively the residues from 

troleum distillation are not applica- 
bie for paving purposes unless heated 
to a temperature of approximately 
320°-360° F., whereas asphalt in 
emulsified form is a free-flowing liquid 
at ordinary temperatures; warming or 
heating emulsions is not necessary in 
their application. 

Besides this important advantage 
mentioned above there is another very 
practical aspect in favor of asphalt 
emulsions, namely, it is well known 
that the use of asphalts in paving con- 
struction requires and pre-supposes 
that the mineral components be 
thoroughly dry or dried before mixing 
with or application of the binder, 
since adhesion of bituminous materials 
is nil on damp or wet surfaces. In con- 
trast to such preliminary drying, as- 
phalt emulsions are successfully em- 
ployed on damp or wet aggregate 
during construction, eliminating the 
expense of drying and preheating. One 
can employ emulsions under condi- 
tions not possible with heated or mol- 
ten asphalts, 

It is worthwhile to clarify the term 
“emulsion” in a study of the nature 
of asphalt emulsions and their action 
in use, 

When two immiscible liquids, such 
as oil and water, are in contact dur- 


| @SPHALTS — both as heated 
liquids and in the form of oil | 
emulsions in water—are ex- | 
tensively employed for road | 
building and varied industrial 
purposes. This article dis- 
cusses in general terms the 
manufacture, behaviour, and 
application of bitumen emul- 
sions, and cites some of the 
advantages of the emulsions | 
over other methods of appli- | 
cation. 
peared in “Erdol u Kohle, IL | 
March, 1950, No. 3. | 




















ASPHALTIC EAAULSIONS for 
Road and Industrial Uses 


DR. W. BIERHALTER 
Translation by Edwin J. Barth, Petroleum Technologist 


ing vigorous agitation, a mixture of 
both substances results, which will 
contain the oil in the form of small 
droplets dispersed in the water. Such 
a mixture is called an emulsion; that 
is, the oil is emulsified with water. 
When agitation ceases both oil and 
water will have separated in relatively 
short time into two liquid layers—the 
lighter or lower specific gravity ma- 
terial rising to the top, the heavier 
liquid settling below. Characteristic 
changes in the composition of the two 
components have not occurred during 
this manipulation. The oil has, how- 
ever, most markedly assumed another 
physical form, since during agitation 
it has now become broken up or dis- 
persed in water in the form of minute 
droplets. 

An emulsion, therefore, does not 
present to us any particular substance 
or group of substances, but merely 
another form or condition of this sub- 
stance. Emulsions made as thus de- 
scribed by mere shaking or other 
mechanical means are stable for only 
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very short periods, if at all, since the 
emulsified component—in this case the 
oil—has the tendency to unite into 
bulk oil the many individual oil drop- 
lets. This is due to its specific surface 
tension. Substances are known which 
work counter to this tendency to unite 
the droplets, and which preserve a 
truly emulsified condition for long- 
time periods. These materials are 
known as emulsifiers and are added to 
the water before making the emulsion. 
As to emulsifiers, the soaps com- 
prise the bulk of compounds useful 
in emulsification processes. As is well 
known, the soaps are compounds of 
fatty acids usually with sodium or po- 
tassium, and are designated as soda or 
potash soaps, The usual washing soaps 
are the soda soaps while common 
lubricant greases contain usually the 
lime, lithium soaps, etc. The soda, 
potash and similar alkali soaps have 
the a to emulsify substances, 
os 7 sey in water, which is 
also why are cleansing agents. 
Besides the soaps, wine talent 
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such as caustic soda, caustic potash, 
ammonia and carbonate solutions also 
possess emulsifying properties to a de- 
gree. Suspensions or slimes of clay in 
water, as well as solutions of protein 
matter of plant and animal origin, 
show similar properties for specific 
type emulsions. 


The various kinds of emulsifiers are 
not all equally efficient and can give 
emulsions of peculiar and varying 
properties. The art of producing emul- 
sions lies in one’s ability to choose 
just the correct type of emulsifier so 
that the emulsion will possess the de- 
sired properties, suited to the particu- 
lar application, or use, and which can 
be satisfactorily manufactured. 


The production of asphalt emulsions 
as typified by the conversion of bulk 
asphalt into stable droplets of asphalt 
in water, presents the same problem as 
emulsifying oil in water, even though 
the asphalts are not always as fluid as 
most oils; both problems require a 
similar set of conditions in emulsifica- 
tion processes. The asphalts of low 
melting-point are, however, when mol- 
ten liquids, of extreme vicosity. Never- 
theless, our general definition of emul- 
sions as oily materials (insoluble in 
water) dispersed in water also in- 
cludes super-viscous liquids, such as 
molten or liquefied asphalts. 

Incidentally, it must be stated, how- 
ever, that asphalt cannot be emulsified 
as can an oil, in water by merely shak- 


ing it up or stirring in water since vis- 
cosity alone practically prevents any 


droplets. 
only 


disintegration into small 
Emulsification at any time is 
possible provided the asphalt is in a 
thoroughly liquid condition; this 
fluidity is obtained by heating to 190 
250° F., with the usual asphalts, and 
this commonly em- 
ployed. 


temperature is 


To the above-mentioned emulsifiers 
should be added materials such as 
rosin and various rosin-oils—rosin be- 
ing quite popular. It is a hard resin 
remaining from the distillation of 
crude turpentine. Similarly popular 
also is tall-oil, a product of the wood- 
pulp industry. 


Preparation of the Soap 


The first step in the preparation of 
asphalt emulsions is the preparation of 
known as saponification; 
rosin or tall-oil is reacted and heated 
with the required amount of alkali, 
and stirring continued until saponifi- 
cation is completed. The soap is next 
diluted to the desired degree and water 
content and is ready for use, 


the soap, 


It is desired, for example, to pre- 
pare 1000 kilos of emulsion to contain 
50 percent asphalt; 500 kilos of as- 
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phalt and 500 kilos of aqueous soap 
solution are therefore required. The 
latter is placed in a steam-jacketed 
kettle fitted with stirring blades or 
other type of agitators, and is brought 
to a temperature of 140°-160° F. Dur- 
ing continuous agitation 500 kilos of 
the asphalt, heated to about 190°-270° 
F. is slowly added, and continuing the 
stirring some minutes after all the 
asphalt has been added. A dark to 
light chocolate brown liquid results, 
remaining fluid in the cold. 

Microscopic examination of the 
product reveals the asphalt as small 
droplets dispersed in the water ; Figure 
1 presents an emulsion under a mag- 
nification of 750:1; the tiny droplets 
have been measured and normally 
show a diameter of a few thousandths 
of a millimeter, (25 mm, 1 inch.) As- 
phalt emulsions with an extremely 
high degree of dispersion have shown 
particle sizes as small as 1-4 microns 
(1 micron, 1-1000 millimeter); nor- 
mal or a common particle size is of 
the order of 5-8 microns. Some par- 
ticular types of emulsions show a 
fairly coarse dispersion of the asphalt, 
with a particle size quite high, such 
as in ranges of 10-20 microns. The 
color of a prepared emulsion is often 
an indication of the particle size of 
the dispersed asphalt, the light brown 
colored emulsions usually possessing 
very small, and the almost black col- 
ored emulsions large particle size of 
the dispersed asphalt. 

In this description of emulsion 
manufacture we have only pointed out 
the most salient features of the emul- 
sification process, and have not de- 
scribed the many details that need be 
considered. To do this would be beyond 
the limits of this paper. For instance, 
there are quite a series of factors to 
be considered in the manufacturing 
process, For one, the origin and kind 
of asphalt to be used is most impor- 
tant. There are asphalts that are most 
easily emulsified due to their composi- 
tion, and again one finds bitumens 
difficult to emulsify and a few where 
it is impossible, under normal operat- 
ing conditions to make even a crude 
unstable dispersion. 

Also, the type and quantity of the 
emulsifier is of great importance. 
Further, the construction of the kettle, 
its type of agitator, speed of stirring, 
and time taken to add the asphalt play 
an important part in the success or 
failure to produce good emulsions. 
Finally, it can be said the end-result 
depends to a large degree on the prac- 
tical knowledge possessed by the par- 
ticular operator or engineer. 

It has been mentioned that the origin 
or nature of the asphalt plays an im- 
portant part in making emulsions suc- 
cessfully. A few remarks concerning 


the ability or ease with which some 
asphalts produce either a good or poor 
emulsion can be made. It can be said 
that “good” emulsifiable asphalts can 
already be easily emulsified with an 
ordinary laboratory stirrer, with ordi- 
nary caustic alkali solutions, without 
the need or use of additional or other 
kind of emulsifying agent. To be sure 
such emulsions are most apt to be un- 
stable, breaking down in relatively 
short time. But by the behavior of the 
emulsion or how the emulsification 
proceeds by the use of caustic alkali 
alone, with the use of an unknown 
asphalt, one can definitely judge the 
inherent emulsifying properties of the 
latter, 


Salt Content Tests 

Asphalts of appreciable salt content 
are not suitable for making bitumen 
emulsions. Salts present in the asphalt, 
derived from the crude oil, and which 
remain in the asphalt during crude 
distillation, are powerful agents in 
preventing emulsification. It is, there- 
fore, important to test the asphalt to 
be used in the process for “salt con- 
tent.” 

The selection of emulsifiers com- 
prises economic as well as chemical 
factors and consideration. A few of 
these items will be pointed out. Be- 
sides price, one must also consider the 
lowest or optimum least quantity of 
soap or emulsifier found necessary to 
make the emulsion economically. One 
can judge the fatty oil used in the 
emulsifier by means of the saponifica- 
tion number; those of high saponifica- 
tion number will be the most efficient 
and economical. The usual types of 
rosin and tall-oil quite commonly in 
use, show a value of 150-180. In the 
case of normal asphalt emulsions the 
fatty constituent or fat-acid-oil con- 
stituent of the emulsifier ranges be- 
tween 0.5 to 1.0 percent based on the 
finished emulsion. 

Kettles in which the 
carried out should be equipped with 
the type of agitators affording the most 
thorough or intensive mixing and con- 
tact of the asphalt and soap solution. 
A strong beating action is to be 
avoided, which may lead to foaming; 
emulsions containing considerable 
foam are difficult to draw off, and 
usually farm an asphalt skin or film 
in storage. 

Colloid mills have given outstand- 
ing performance in this respect, one 
of the well known types being the 
Hurrel mill. These mills show a higher 
thruput than plant agitator-type equip- 
ment and furnish a pronounced inti- 
mate mixing of asphalt and soap 
solution, yielding good emulsions even 
with asphalts which will not emulsify 
in ordinary plant stirring equipment. 

Electric current consumption of the 


process is 


Petroleum Refiner—V ol. 30, No. 9 








mill-type equipment is relatively high 
compared with those needed for ordi- 
nary agitation or plant stirrer equip- 
ment, Furthermore, the asphalt must 
be fed to the mill continuously in 
known quantities and well controlled 
speed during production; there are 
technical difficulties in feeding ac- 
curately, the two streams of molten 
asphalt and soap-solution in a con- 
tinuous manner, as slight fluctuations 
in relative quantities are practically 
unavoidable. 


How Emulsions Perform 

The performance of emulsions, or 
their behavior in practical application 
is recognizable in two steps or phases 

first, their ability to break and their 
ability to bind to the aggregate or the 
coating or binding phase. 

Our understanding as to why or how 
emulsions give good performance is 
made possible by a study of these 
two steps through which the emulsion 
proceeds in practical application. It is 
of value to this at some 
length. 

In the case of asphalt emulsions it 
is only the asphalt contained in them 
which is the binder or the adhesive. 
The water which is incidentally pres- 
ent, in the form of a dilute soap 
solution, has the function to bring the 
asphalt in a usable form in the cold 
to the point of application. The as- 
phalt emulsion as such has no binding 
properties. The latter only become 
evident when the emulsion is used, 
during which a separation of asphalt 
and water takes place. This separation 
and disturbance in the phases is called 
“break.” The emulsion is then said to 
be “broken.” 

Where asphalt emulsions are 
sprayed or mixed with the mineral 
aggregate, as in paving practice, a 
part of the water in the emulsion is 
taken up by the aggregate. A deficiency 
of water in the emulsion results, and 
at some low critical point this is in- 
sufficient to maintain the asphalt in 
dispersed form; the asphalt particles 
exert the natural tendency to ag- 
glomerate into bulk asphalt. 


discuss 


The dispersed asphalt in emulsions 
is thus flocculated out during mixing 
with stone, etc., and in that stage it 
asserts its function and acts as the 
binder. One can follow and easily ob- 
serve the transition by the appearance 
of the black color on the aggregate or 
the like while before the agglomeration 
there was noted the brown color of 
the true emulsion. 

The separated water evaporates in 
a short time, dependent somewhat on 
weather conditions. Low temperatures 
and high humidity retard evaporation, 
while dry warm air aids in the removal 
of the water. The “break” is complete 


September, 1951 


once all water has disappeared. 

As to the bitumen thus separated, it 
can be said that its properties are 
practically the same as the asphalt 
used in preparation of the emulsion. 
However, some or all of the fatty 
acid derived emulsifier will be present, 
though in such small quantity as not 
to affect the properties of the asphalt 
to any degree. Emulsions prepared 
hastily or with resistant asphalts and 
made with an unduly large precent of 
emulsifier have been known to “break” 
into an adhesive binder which later 
washes off and disappears from the 
aggregate during the first signs of 
rainy weather. Such binders thus take 
up water once more, lose their ad- 
hesiveness, and re-emulsify into solu- 
ble liquid. Properly prepared, no 
emulsion will show this tendency. 

The “break” tendency or speed or 
break-up of asphalt emulsions can be 
controlled by the type and quantity of 
the emulsifier; by such controls “rapid 
breaking,” and “slow breaking” emul- 
sions are prepared. A fast breaking 
emulsion is quite popular where the 
type of work requires a quick separa- 
tion of binder asphalt. For other cases 
it is feasible to have the asphalt 
separate slowly, 

A special class of asphalt emulsions 
can be prepared which are known as 
“stable emulsions,” or “stabilized.” 
Here the asphalt has normally no 
tendency to precipitate. The “break” 
phenomenon is not noticeable and oc- 
curs as the emulsion slowly dries out. 
These emulsions behave like any solu- 
tions of asphalt in solvents such as 
benzole, naphtha, etc., and upon dry- 
ing yield the binder film of asphalt. 
This property is desirable again in 
special cases of application. 

Emulsions of this type are prepared 
with a different type of emulsifier than 
the materials generally used. As a mat- 
ter of fact, no true emulsifier is used. 
such as soaps, or other water-soluble 
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phase liquids, The substances used in 
the preparation of this type of emul- 
sion are water-insoluble materials, 
such as humic acid, colloidal clays of 
various sorts, etc., as well as organic 
substances such as casein, blood al- 
bumen, globulin, or other pasty or 
mucilaginous substances. 

These emulsions stabilized in this 
manner are differentiated from the 
water-soluble usual types by their al- 
most black appearance, due to the 
relatively larger particle size of the 
dispersed asphalt. 

few of the salient points con- 
cerning the properties of emulsions 
are in order. 

The practical value of an emulsion 
is firstly very dependent on the con- 
tent of asphalt so that the guarantee 
of the producer as to available asphalt 
should check with the actual quantities 
of asphalt present, Asphalt emulsions 
normally should contain between 50-60 
percent asphalt, depending on the uses 
to which it will be put. Paving emul- 
sions are required to contain at least 
55 percent asphalt, the industrial emul- 
sions showing about 50-55 percent of 
bitumen content. 

Storage stability is also a most im- 
portant factor; the emulsion must be 
ready for use after days or weeks of 
storage, and show no evidences of 
asphalt separation in drums or other 
container, There is a limit of course 
to the period of time for storage with- 
out separation beyond which most 
emulsions may “break.” Usually, a 
period of at least eight weeks is con- 
sidered practical. During this time a 
concentration of asphalt particles will 
probably become manifest in the lower 
strata of the emulsion kept in storage 
due to the difference of the prea 
gravity of the water solution and the 
dispersed asphalt particles, One must 
be able to redistribute the stratified 
layer of dispersed asphalt, and this 
can be done by thorough agitation, In 
a properly made emulsion stratifica- 
tion is prevented by occasional agita- 
tion, assuming, of course, that no 
actual “break” has taken place during 
storage. 

As already mentioned, another fea- 
ture of a satisfactory emulsion is that 
the bitumen broken out of an emulsion 
during application must be impervious 
to water, and must show no tendency 
to re-emulsify. 

Standard specifications exist, which 
show the limits required for the var- 
ious tests, such as the DIN specifica- 
tions and others. 


Paving Industry Big User 


The paving industry is the largest 
user of asphalt emulsions. During 
1938 in Germany 40 percent of all as- 
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phalt used in paving was in emulsion 
form. Here it is a big advantage since 
heating of the usual bulk asphalts or 
road oils is eliminated; the necessity 
of preheating the mineral aggregate 
in order first to dry it is also avoided. 
Paving with emulsions can be carried 
out with damp or wet aggregate. 
Asphalt emulsions are most com- 
monly employed in the surface treat- 
ment of roads—a low cost and 
economical] treatment on rural roads; 
the rural system of roads is extensive, 
and asphalt emulsions provide a cheap 
means of applying high grade binder. 
The method is one of spraying the 
emulsion on well-rolled aggregate, ap- 
plying a light dust layer, followed by 
rolling. A good road surface is formed 
at low cost, suitable for general traffic 
and sufficiently protected for the load- 
bearing aggregate and sub-grade be- 
low. For repair jobs, where traffic 
interruption and delays is to be mini- 
mized the asphalt emulsions find most 
ready use; the whole job of repairing 
and patching of course is essentially 
wed, on the excellent property of 
fluidity of these liquids in the cold, 
and controlled ability to “break” in 
short order (quick-break emulsions). 
Where fairly heavy aggregate, and 
new construction is under way, it is 
desirable to obtain long-lasting road 
beds and wearing surfaces, especially 
for heavy traffic, In this type of con- 
struction the “slow-break” emulsions 
are used since the wearing surface is 
prepared by mixing at the plant or on 


the job. It is required, therefore, that 
the emulsion be substantially stable 
during the mixing operation. After 


sprea ing the treated aggregate it is 
y rolled immediately there- 


thorough 
after. 

In the building industry asphalt 
emulsions find ready application 
wherever asphalt is called for as a 
bituminous binder. 

The so-called “industrial emulsions” 
are those of the stable type mentioned 
earlier, as having a rather black color. 
Their adaptation in indusrty is wide- 
spread. They are commonly used in 
insulation equipment on flat surfaces, 
etc., where hot asphalt applications are 
unsuited, and as pipe coatings, or in 
the form of pastes which may con- 
tain solvents and the like. In cases 
where dry surfaces are treated the 
emulsion, in paste form may contain 
little or no water, being made up with 
a non-aqueous quick-drying solvent. 
Or again, they may be applied to 
damp surfaces, using those types con- 
taining water. In general these emul- 
sions are painted or troweled on the 
surface to be protected, 

Another form of these materials is 
where the dark-colored emulsions are 
prepared as pastes containing asbestos 
fiber; these materials once applied set 
to a hard waterproof coating, which 
will wear well mechanically; that is, 
where high mechanical strength and a 
tough wearing surface, more or less 
fireproof, is called for. 

The cement and building block in- 


> 


dustry employ various types of asphalt 
emulsions to obtain greater density and 
to obtain impervious and well water- 
proofed blocks, boards, slabs, etc. Such 
prepared articles are most resistant to 
water and chemicals, since asphalt 
itself is inert to most corrosive sub- 
stances, including industrial wastes. 
The emulsions are used either as addi- 
tions to the water used for mixing the 
concrete, or to the concrete or clay 
mixture just before moulding or lay- 
ing. 

The paper industry is quite a large 
consumer of various types of asphalt 
emulsions in the production of water- 
proofed or water-repellent cardboards, 
and technical sheets, heavy paper, etc. 
The emulsion is added to the thick 
fiber paste before the mass is formed 
into sheets. During the mixing the 
asphalt coagulates onto the fiber, as 
well as filling the spaces between the 
fibers; the latter results in a paper of 
absolute “water-proofed” qualities, 
and increased tensile strength, A varia- 
tion of this application is in the manu- 
facture of fiber-board, where the 
water-resistant properties of asphalt 
are highly desirable in building con- 
struction. 

The worldwide patent literature 
reveals many other uses for these ver- 
satile asphalt emulsions, such as in 
water-proofing boat canvas (sails), in 
floor tiling, in the finishing of so-called 
artificial leather, derived from waste 
scrap leather, and innumerable other 
uses. 
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DISCUSSED in this three-part 
series are the chemical con- 
versions effected in refining 
processes currently in use for 
the manufacturer of compo- 
nents of motor and aviation 
gasolines. Especially treated 
is the behavior of various hy- 
drocarbon types rather than 
of individual compounds be- 
cause of the complex compo- 
sition of petroleum fractions. 
To show the significance in re- 
fining operations of the proc- 
esses described, calculations 
are presented to show the ef- 
fect of the progressive appli- 
cation of various processes on 
the yield and octane quality 
of motor and aviation fuels for 
a given refinery situation. 

Part II describes some of 
the major processes now in 
commercial use. 


ME of the major processes in 
commercial use for the pro- 
duction of gasolines from 


crude petroleum and for improving 
gasoline octane quality are discussed 
under the several headings: 


Primary Fractionation of Crude 


The yield and quality of gasoline 
and other stocks obtained from indi- 
vidual crudes by distillation vary con- 
siderably with crude source. Conven- 
tional distillation of an average crude 
mixture yields the following fractions: 
propane and lighter gases, 1 percent; 
C,-400° F. gasoline, 25 percent; mid- 
dle distillates (kerosine, burner oil, 
diesel oil), 12 percent; gas oils (for 
cracking), 37 percent; lube oil stocks 
(requiring further finishing treatment) 
7 percent: residuum, 18 percent. 

The C,-400° F. gasoline obtained by 
straight distillation of the above crude 
has an octane rating of about 55 by 
the Research Method and about 53 by 
the Motor Method (ASTM D-357-47) ; 
when 1.0 cc. of tetraethyl lead (TEL) 
per gallon is added to this gasoline, 
these octane ratings are increased to 
about 65 and 63, respectively. In gen- 
eral, the Research rating is considered 
to be indicative of performance under 
low-speed engine conditions, whereas 
the motor rating is considered to be 
more indicative of performance under 
high-speed engine conditions. Both of 
these octane rating methods are in 
common use. 

A typical straight-run gasoline con- 
tains 52 percent of paraffins, 37 per- 
cent of cycloparaffins, and 11 percent 
of aromatic hydrocarbons, and the 
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octane quality of this gasoline usually 
is too low to allow direct inclusion in 
present-day, high quality specification 
gasolines. Various fractions of the 
straight run gasoline usually are fur- 
ther processed to improve octane 
quality. 


Conversion of Gas Oils 

Usually a balance is maintained be- 
tween production of gasoline and other 
petroleum products, particularly the 
middle distillates, but a substantial 
portion of the gas oil in crude is con- 
verted to gasoline by cracking. Cata- 
lytic cracking processes are steadily 
replacing the older thermal cracking 
process because of the greatly superior 
octane quality of the catalytically 
cracked gasoline and the higher yields 
of light olefins from the catalytic proc- 
esses for subsequent processing to 
premium quality aviation and motor 
gasolines or to special products such 
as synthetic rubber, The three common 
forms of the catalytic cracking process 
are the fluid, fixed-bed, and moving 
bed types of operation. Of these types, 
the fluid process is most widely used. 
In the fluid process, a mixture of hot 
oil and powdered catalyst is fluidized 
in the reaction vessel by means of the 
vaporized oil supplemented by steam 
or inert gas injection. The catalyst, 


TABLE 11 


Comparison of Thermal and Catalytic 
Cracking of Ges Oil 


| Thermal Catalytic 


1 | 950 
50 15 


Method of Cracking 





Temperature, °F 9 
Pressure, p.s.i.g. 7 
Product Yields. Vol. % 
Cs and Lighter 68 
Ca Fraction 10.6 
Cs5-430° F., Naphtha. | 35.3 


Total C4-430° F. 45.9 


515 
3.2 


430° F.-and-Heavier 
Coke . 
Product Inspections: 
Cs Fraction, Vol. Percent 
Unsaturates | 3 56 
C»s-430° F.. Naphtha Re 
search Octane Number o4 
Motor Octane Number 63 | 80 
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after separation from the reaction 
products, is regenerated in an adjoin- 
ing vessel by controlled burning to 
remove coke and is then recycled to 
the reactor. This cracking operation 
usually is conducted at 900-1000° F. 
temperature and at 5-20 pounds gauge 
pressure. The catalyst commonly used 
is a silica-alumina type of natural or 
synthetic clay. 

The thermal cracking process is 
carried out in coil-and-drum or coil- 
only cracking units at 900-1000° F. 
temperature and at 200/1000 pounds 
pressure. The product yields and naph- 
tha octane quality from thermal and 
catalytic cracking of a typical gas oil 
to a common conversion level are 
compared in Table 11. The higher 
octane quality of the catalytic naphtha 
is due to higher concentrations of the 
desirable aromatics, olefins, and 
branched-chain acyclics. 


Conversion of Residuum 

Thermal Cracking. The conventional 
method of producing gasoline from 
crude residuum is by thermal cracking 
in coil-and-drum and coil-only units. 
The yield of C,-400° F. naphtha for 
gasoline from this operation usually 
is limited to about 15 percent by the 
practical consideration of obtaining ex- 
tended run lengths between periodic 
shutdowns for removal of coke pro- 
duced in the reaction vessels or coil 
during the process. The naphtha pro- 
duced in this operation usually con- 
tains 30-40 percent of olefins, minor 
amounts of aromatic and naphthene 
ring compounds, and a sizeable quan- 
tity of paraffins. Since the paraffins 
and olefins are lightly branched, con- 
taining an average of about one methyl 
group as a side chain per molecule, 
this naphtha usually has an octane 
rating of only about 67 Research and 
60 Motor. The residuum cracking op- 
eration also produces about 15 percent 
of a cycle gas oil fraction which can 


= be either treated to produce finished 
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heating oi] or thermally cracked in a 
long coil-only unit, with recycling, to 
obtain an ultimate C,-400° F. naphtha 
yield of about 55 percent, along with 
a high yield of dry gas (propane-and- 
lighter). The naphtha from cycle oil 
cracking contains slightly more aro- 
matic and branched aliphatic com- 
pounds than does the naphtha pro- 
duced directly from residuum crack- 
ing, and has an octane rating of about 
75 Research and 67 Motor. These 
cracking operations normally are car- 
ried out at 200-1000 pounds pressure. 
A temperature of about 900° F. is 
used for residuum cracking, where as 
a temperature of 950-1050° F. usually 
is used when cracking cycle gas oil. 
Deasphalting. Deasphalting in- 
volves the removal of heavy asphaltic 
materials from residuum, producing 
either lube oi! stocks or a clean heavy 
gas oil fraction suitable for cracking. 
The deasphalted oil from non-lube 
residuum usually is charged to cata- 
lytic cracking rather than thermal 
cracking because of the much higher 
octane quality of the catalytic naphtha 
and the more favorable yields of bu- 
tenes and heating oil fractions, The 
deasphalting step involves contacting 
the residuum with 4-6 volumes of a 
light diluent such as propane. The pro- 
pane is flashed from the deasphalted 
oil and recycled. This deasphalting 
operation usually is conducted at tem- 
peratures in the range of 100-170° F., 
and at 300-400 pounds pressure. 
Coking. Several coking processes 
are available for converting residuum 
to lighter products, In most of these 
processes the preheated residuum is 
heated batch-wise at 900-1000° F. in 
a gas-fired oven, from which oil vapors 
are flashed at approximately atmos- 
pheric pressure to a fractionating col- 
umn. The oven is opened between runs 
for coke removal. Typical yields from 
coking a 16 percent crude residuum, 
shown in Table 12, are 12 percent of 60 
Research octane gasoline and 70 per- 
cent of gas oil suitable for cracking 
stock, The coke produced is of unsatis- 
factory quality for metallurgical uses. 


Conversion of Light Ends 
Polymerization. Catalytic poly- 
merization processes for producing 
asoline from light olefins (propene, 
utenes, pentenes) are classified as se- 





lective and non-selective processes. The 
selective polymer usually is either a 
dimer of isobutene or a co-dimer of 
isobutene and a normal butene, pro- 
duced by reacting a refinery cracked 
C, fraction under carefully controlled 
conditions. The dimer has slightly 
higher octane ratings than does the co- 
dimer, but production of the co-dimer 
usually is preferred because the co- 
dimer yield is double that of dimer 
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TABLE 12 


Yields from Coking of a 16 Percent 
Residuum 


Yield Basis 





Gasoline, Volume, Percent 
Gas Oil, Volume, Percent 
Dry Gas, Weight. Percent 
Coke, Weight, Percent 


from a typical cracked C, stock. The 
selective polymer has a_ Research 
octane rating of 99-101 and hence is 
a desirable component of premium 
quality metor gasolines. The selective 
polymer can be hydrogenated to ob- 
tain a highly-branched hydropolymer 
which is suitable for use in high grade 
aviation gasolines, The non-selective 
polymer is usually produced by react- 
ing a mixture of refinery butenes and 
propene; sometimes propene is poly- 
merized alone, and sometimes a limited 
quantity of pentenes is included in the 
feed. Thus, it is possible to obtain 
much higher vields of non-selective 
polymer than of selective polymer 
from a cracked light ends mixture. The 
non-selective polymer is about equal 
to the selective polymer in octane 
rating for motor gasoline, having a 
Research octane rating of 96-98, but is 
unsuitable for hydrogenation to pro- 
duce a premium quality aviation gaso- 
line component because the olefins 
contained therein are predominantly 
the lightly branched ones; its Motor 
octane rating after hydrogenation is 
only about 80. 

The selective polymerization process 
commonly is carried out at tempera- 
tures of 350-400° F. and at pressures 
of 600-1000 pounds, using catalysts 
such as phosphoric acid, copper pyro- 
phosphate, or silica-alumina. Tubular 
reactors surrounded with a cooling 
medium to remove the heat generated 
by the exothermic polymerization reac- 
tion usually are employed to maintain 
the careful temperature control re- 
quired in the selective process. The 
non-selective process usually is con- 
ducted in chamber-type reactors at 
100-475° F. temperatures and 200-1000 
pounds pressure. Higher yields are ob- 
tained at increased pressures. The com- 
monly used catalysts are phosphoric 
acid-on-kieselguhr and copper pyro- 
phosphate-on-charcoal. 


The selective polymerization of bu- 
tenes also can be carried out using 
60-70 percent aqueous sulfuric acid as 
catalyst. Operation at low temperatures 


(70-80° F.) produces the isobutene 
dimer, whereas operation at higher 
temperatures (140-170° F.) produces 
the co-dimer of isobutene and normal 
butene, Nominal pressures are used in 
this process. 


The aforementioned polymerization 


processes utilize olefins only. A non- 
catalytic, thermal polymerization proc- 
ess uses high pressures (1200-1700 
pounds) and high temperatures ( 1000- 
1100° F.) to polymerize propane and 
butanes, alone or in mixture with pro- 
pene and butenes. The process de- 
pends on cracking of the propane and 
butanes, followed by polymerization 
of the resulting olefins, to yield a high 
volatility polymer gasoline having a 
Research octane rating of about 88. A 
large portion of the propane and bu- 
tane charged to the process remains 
unconverted after a single pass through 
the reaction vessel; usually this un- 
reacted propane and butane is sepa- 
rated from the product and recycled 
to the process. 

Alkylation. Various forms of the 
alkylation process are widely used for 
reacting isobutane with light olefins 
obtained from cracking operations to 
produce higher boiling isoparaffins of 
exceptional octane quality. When ade- 
quate supplies of isobutane can be 
made available, alkylation has the 
advantage over polymerization of pro- 
ducing a much higher yield of gasoline 
from the olefins. The alkylate is lower 
in Research octane rating than non- 
selective polymer, but is much higher 
in Motor octane rating and greatly 
superior in its octane response to ad- 
dition of tetraethy] lead. Alkylates are 
particularly suitable components for 
aviation gasoline, whereas polymer 
gasoline is unsuitable for aviation use 
because of its low octane ratings under 
the Aviation (ASTM D-614-47T) and 
Supercharge rich (ASTM D-909-47T) 
octane tests and its gum-forming tend- 
encies in long time storage. 

The most commonly used alkylation 
process employs concentrated sulfuric 
acid as a catalyst. Propene, butenes, 
and pentenes are suitable olefins for 
charging to this process. The olefin 
stock together with a large excess of 
isobutane is intimately mixed with ap- 
proximately an equal volume of sul- 
furie acid to form a loose emulsion. 
After a 15-30 minute reaction period, 
the acid is separated from the hydro- 
carbons in a settling vessel, and the 
hydrocarbon is distilled to recover the 
desired fraction of alkylate product 
and the excess isobutane which is re- 
cycled. In general, the selectivity of 
the process and the product octane 
quality are improved by employing a 
high concentration of isobutane (60 
percent) in the reactor, good mixing, 
and low reaction temperatures. A tem- 
perature of 35-40° F. is optimum for 
butenes alkylation, whereas a tempera- 
ture of 50-60° F. usually is optimum 
for propene and pentenes. The required 
pressure to maintain liquid phase op- 
eration is set by the vapor pressure of 
the reactants at the operating tempera- 
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ture. The reactor acid is maintained 
at constant strength by withdrawal of 
used acid and addition of strong acid 
at a regular rate. In general, alkylate 
quality decreases and catalyst con- 
sumption increases in the following 
order of olefins alkylated: butenes, 
pentenes, propene. Olefin stocks pro- 
duced by catalytic cracking usually 
are superior to corresponding olefin 
stocks produced by thermal cracking 
as alkylation feed because of their con- 
siderably higher olefin concentration 
and their lower diolefin content. Diole- 
fins cause excessive degradation of the 
alkylation acid, Yields, octane quality, 
and acid consumption for typical alky- 
lates produced from the three cata- 
lytically cracked olefin feeds are shown 
in Table 13. 

The HF alkylation process employs 
hydrogen fluoride as catalyst, and is 
similar to the sulfuric acid process. 
The same feed stocks are used for both 
processes; slightly higher tempera- 
tures are used with the HF catalyst. 
Alkylate yields and octane quality are 
comparable with those obtained using 
sulfuric acid catalyst; there are minor 
differences in alkylate composition. 
HF alkylation produces an appreciable 
amount of propane product and there 
are minor variations in the relative 
proportions of the C, and other iso- 
mers. The hydrogen fluoride is re- 
cycled, and catalyst consumption is 
very low. As a result, it is usually 
found that the HF process is more 
economical for smaller plants, produc- 
ing up to about 1200 barrels per day 
of alkylate, because of the saving in 
acid recovery and regeneration facili- 
ties. For plants producing more than 
1200 barrels per day of alkylate, the 
sulfuric acid process usually is more 
economical. 

Ethene isobutane alkylation can be 
carried out successfully with an alu- 
minum chloride catalyst. The catalyst 
may be used in either of two forms: 
1) a fixed-bed of alumina or bauxite 
impregnated with about 10 percent 
AICI,,"° or 2) a liquid hydrocarbon- 
AICI, complex.*° The operation usu- 
ally is carried out at about 115° F. 
temperature and 300 pounds pressure, 
using an isobutane /ethene feed ratio of 
about 5:1. The alkylate yield is about 
144 volume percent based on the eth- 
ylene. This alkylate contains about 98 
percent of C,-350° F, fraction and con- 
tains about 70 percent of 2,3-dimeth- 
ylbutane, a compound having excep- 
tional octane quality characteristics. 
The C,-350° F. ethylene alkylate has a 
Motor octane rating of about 94, and 
an Aviation octane rating, with 4.0 cc. 
TEL per gallon, of about 112. Minor 
quantities of propene can be alkylated 
along with the ethene in this process. 

The thermal alkylation of isobutane 
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with ethene has been carried out in 
high pressure furnace tubes operated 
at about 950° F. and 3000-5000 pounds 
pressure. In this process it is necessary 
to maintain an extremely high ratio 
of isobutane to ethene in the reaction 
zone in order to retard olefin polymeri- 
zation reactions. The alkylate from 
this process has a Motor octane rating 
of about 94, and the principal reac- 
tion product is 2,2-dimethylbutane. 
Since alkylate yield per pass is rather 
low, recycling usually is employed. 

When alkylation operations are con- 
ducted on a large scale, it usually be- 
comes necessary to isomerize normal 
butane in order to obtain an adequate 
supply of isobutane for alkylation re- 
quirements, In the most widely used 
butane isomerization process, normal 
butane containing 2-6 percent of an- 
hydrous hydrogen chloride as a pro- 
moter is passed in the vapor phase 
through a fixed catalyst bed compris- 
ing 10-16 percent of aluminum chlo- 
ride on bauxite. The operation usually 
is conducted at about 250-350° F. tem- 
perature and 250 pounds pressure. A 
conversion of normal butane to iso- 
butane of 40-50 percent per pass is 
obtained, at a butane selectivity of 
about 95 percent. The product is frac- 
tionated by distillation, and the normal 
butane is recycled. 


Upgrading Naphtha Fractions 
for Gasoline 

Thermal Reforming. The thermal! 
reforming process is commonly used 
to upgrade the octane quality of virgin 
naphtha gasoline fractions. The naph- 
tha product contains a large quantity 
of lightly branched olefins and paraf- 
fins, and a small quantity of aromatics 
and naphthenes; large quantities of 
butanes and dry gas are produced. 
Fairly severe thermal reforming of an 
average 50-octane number 200-400° F. 
virgin naphtha will yield about 80 
percent of a C,-400° F. naphtha frac- 
tion having a Research octane number 
of about 80 and Motor octane number 
of about 70. The operation is carried 
out in a coil-only cracking unit, usu- 
ally at a temperature of about 1050° 
F. and 200-1000 pounds pressure. 

Thermal Recracking. The cracked 
naphthas produced in thermal crack- 


TABLE 
Alkylation of Isobutane with Various Olefins 


Type of Alkylate 


ing of gas oils and residuum are rela- 
tively low in octane quality. The octane 
quality, as well as volatility, can be 
increased, at the expense of yield, by 
recracking the heavier fractions of 
these naphthas in coil-only or coil-and- 
drum thermal units, For example, re- 
cracking of an average 180-400° F, 
cracked naphtha fraction having a 62 
Research octane rating will yield about 
85 percent of a C,-400° F. naphtha 
having a 78 Research octane rating or 
about 75 percent of a C,-400° F. naph- 
tha having an 82 Research octane 
rating. 

A special form of recycle thermal 
cracking operation is represented by 
the “polyforming” and “gas reversion” 
processes. These two processes differ 
only in the mechanics of operation. 
In this operation, butane-butene and 
propane-propene stocks from cracking 
operations or from an outside source 
are charged along with heavy virgin 
naphtha or gas oil to a standard 
thermal cracking operation, Under 
these conditions, a portion of the re- 
cycled C,-C, components are converted 
to higher boiling gasoline fractions. 
The unconverted C, and C, usually is 
recycled. The chemical reactions in- 
volved are analogous to those of the 
thermal polymerization process al- 
ready described. The process results in 
an increased yield of gasoline at the 
expense of light ends. The octane qual- 
ity of the “polyformed” gasoline is 
higher than that of the cracked gaso- 
line from conventional thermal re- 
forming or cracking. 

Catalytic Aftertreating. Several 
catalytic processes are available for up- 
grading the octane quality of thermally 
cracked naphtha. The octane improve- 
ment usually is in the order of 4 to 5 
octane units, and the liquid yields are 
high. One example is the “Isoforming” 
process, which employs a silica-alumina 
or a synthetic zeolite catalyst in a fixed- 
bed operation. This process employs 
high space velocities and is usually 
carried out at about 20 pounds pres- 
sure and 950° F. At this severity level, 
about 2 percent of dry gas and 2 per- 
cent of heavy polymer are produced 
with an average cracked naphtha feed. 
The catalyst is regenerated periodically 
by burning in the presence of air; 
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two catalyst vessels are alternated be- 
tween on-stream and regeneration to 
provide continuous operation. The 
“eycloversion” process, which is a 
form of a fixed-bed catalytic cracking 
process employing a bauxite catalyst, 
functions similarly. 

Hydroforming. The hydroforming 
process is a very important method of 
upgrading the octane quality of virgin 
naphtha fractions in the 200-400° F. 
boiling range. The principal chemical 
reaction involved is the catalytic de- 
hydrogenation of cyclohexane ring 
compounds to the corresponding aro- 
matic hydrocarbon compounds; for 
example, methylcyclohexane is con- 
verted to toluene, dimethyleyclohex- 
anes are converted to xylenes, etc. 
Secondary reactions, such as thermal 
cracking, isomerization, and aromati- 
zation of paraffins occur to a minor 
extent. Hydroforming has distinct ad- 
vantages over the competitive thermal 
reforming process: 1) hydroforming 
produces a higher gasoline yield of a 
given octane quality, or a higher oc- 
tane quality for a given yield; 2) it 
effects about 90 percent desulfuriza- 
tion of the naphtha, resulting in im- 
proved TEL response; 3) it produces 
a gum-stable gasoline that requires no 
further finishing. 

The octane improvement obtainable 
by hydroforming varies with the com- 
position of the naphtha feed, as in- 
fluenced by crude source. In general, 
the higher boiling naphtha fractions 
have a lower starting octane level and 
show a greater octane improvement on 
hydroforming; a 250-300° F. naphtha 
fraction is a more desirable feed than 
the corresponding 200-250° F. frac- 
tion. Hydroforming of an average 50- 
octane number 200-400° F. wide-cut 
virgin naphtha at a normal severity 


TABLE 14 
Superfractionation of C.-210° F. Virgin 
Naphtha 
ASTM 
Motor 
Octane No. 


Volume 


Fraction 





Isohexane 
Normal Hexane 
Isoheptane 
Normal! Heptane 


level produces about 87 percent yield 
of C,-400° F. hydroformate having a 
Research octane number of about 89 
and a Motor octane number of about 
79. Higher octane numbers are obtain- 
able at lower yields. 

If extremely high octane quality is 
desired, at the expense of yield, the 
hydroformate product can be proc- 
essed to segregate an aromatic concen- 
trate of high purity (95 percent or 
higher) having exceptional octane 
characteristics and a 30-40 octane 
number raffinate fraction which can 
be thermally reformed to upgrade its 
octane level. The product yield and 
octane improvement from this latter 
operation are comparable to those ob- 
tained in conventional thermal reform- 
ing of virgin naphtha. 

The hydroforming process normally 
employs a molybdenum oxide-alumina 
catalyst, and is conducted at tempera- 
tures of 900-1000° F. and at a pres- 
sure of 200-250 pounds. Hydrogen 
produced in the naphthene dehydroge- 
nation process is recycled to the extent 
of about 2000 cubic feet per barrel of 
feed in order to minimize catalyst car- 
bonization, The catalyst usually is re- 
generated after 4 to 6 hours of opera- 
tion by burning off the carbon depos- 
ited during the process and then treat- 
ing with hydrogen. A typical plant con- 


TABLE 15 


infrared Analysis of Nominal 105°-200° F. Virgin Naphtha from Mixed Light 


COMPOUND 


PLANT-PRODUCED FRACTIONS 
Isohexane, | Hexane* | leoheptane, 
Volume Volume | Volume 
Percent | Percent | Percent 


Volume 
cent 
of Total 





Normal Pentane 
Cyclopentane 
2.2-Dimethylbutane 
2.3- Dimethylbutane 
2- Methy!pentane 
3- Methylpentane 
Normal Hexane 
Methyicyclopentane 
Benzene 
2,2- Dimethy!lpentane 
2.4-Dimethylpentare 
Cv hexane 
3. 2eDimethylpentane 
1-Dimethylcyclopentane 
2.3- Dimethylpentane 
)- Methythexane 
1,3- Dimethyicyclopentane 
1.2- Dimethylcyclopentane 
3- Methylhexane 
3-Ethylpentane 
Normal Heptane 
Methyleyciohexane 
1,2 Dimethyk pentane 
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sists of four fixed-bed reactors, a pair 
of which is alternately on-stream and 
under regeneration. Since the reaction 
is endothermic, a temperature drop 
occurs across the adiabatic reactors. 
To obtain a sufficiently high tempera- 
ture to support reaction in the second 
reactor, the naphtha usually is re- 
heated between the reactors, operated 
in series, 

Superfractionation. The separa- 
tion of isobutane from normal butane 
by distillation in connection with al- 
kylation operations and the distillation 
of 95 percent isopentane from its mix- 
ture with normal pentane for use in 
aviation gasoline blending are stand- 
ard commercial procedures. 

In the case of virgin naphthas boil- 
ing up to about 210° F., a fairly good 
segregation of high octane and low 
octane fractions can be effected by pre- 
cise distillation. Since the naphthas 
boiling below about 200° F. are not 
particularly easily upgraded in octane 
quality by such processes as hydro- 
forming and thermal reforming, super- 
fractionation has particular applica- 
tion in segregating the high-octane 
fractions of the light naphthas for 
blending into premium quality gaso- 
lines, such as 100/130 Grade aviation 
gasoline. The usual procedure for frac- 
tionating a C,-210° F. virgin naphtha 
consists of taking overhead, on three 
successive towers, the following cuts: 
1) a C,-145° F. isohexane fraction, 
containing principally a mixture of 
branched hexane isomers plus cyclo- 
pentane; 2) a 145-165° F. normal 
hexane fraction, containing mostly 
normal hexane and methylcyclopen- 
tane, with minor amounts of adjacent 
boiling compounds; 3) a 165&-195° F. 
isoheptane fraction, containing prin- 
cipally methylhexanes, dimethylpen- 
tanes, and a large quantity of various 
dimethyleyclopentanes. Some benzene 
usually appears in each of these three 
fractions as the result of azeotrope for- 
mation. A normal heptane concentrate 
is taken as bottoms from the final dis- 
tillation column. Yield, octane, and 
composition data on the various frac- 
tions obtainable when charging an 
average C,-210° F. virgin naphtha 
from mixed light crude are shown in 
Tables 14 and 15, 

Isomerization. The octane quality 
of the normal pentane and normal 
hexane fractions obtained in the super- 
fractionation of light virgin naphtha 
can be effectively upgraded by cataly- 
tic isomerization. No satisfactory iso- 
merization process has yet been devel- 
oped for the normal heptane fraction. 
The theoretical equilibrium of paraffin 
isomers as defined by chemical thermo- 
dynamics shifts rather sharply in 
favor of the very highly-branched 
high-octane components at low tem- 
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peratures (50-150° F.); it has been 
found necessary in commercial prac- 
tice, however, to operate at tempera- 
tures of about 200° F. or higher in or- 
der to obtain a satisfactory reaction 
rate in accordance with the chemical 
kinetics involved. 

Several processes are available for 
the isomerization of normal pentane, 
all of which are based on processing 
the pentane in the liquid phase and 
using aluminum chloride or aluminum 
bromide as the catalyst. Various com- 
mercial processes employ the catalyst 
in the following forms: 1) a liquid 
hydrocarbon-aluminum chloride com- 
plex containing free aluminum chlo- 
ride, 2) a fixed-bed of bauxite im- 
pregnated with about 10 percent of 
aluminum chloride, 3) a eutectic melt 
comprising 4-5 percent aluminum chlo- 
ride dissolved in antimony trichloride. 
In each process anhydrous hydrogen 
chloride is added as a catalyst pro- 
moter and hydrogen is introduced to 
retard catalyst degradation. While each 
of these processes has certain specific 
features, all accomplish about 60 per- 
cent average conversion of normal pen 
tane to isopentane per pass with peak 
conversions as high as 80 percent. 
Typical operating conditions for the 
fixed-bed process are as follows: tem- 
perature, 200° F.; pressure, 300 psig; 
pentane charge rate, 1.0 V/V/hour; 
1.0 weight percent HC1, 1.0 mol per- 
cent hydrogen, and 0.2 volume percent 
of benzene added to the pentane feed. 
A selectivity to pentanes of 99 percent 
and the production of 120 gallons of 
isopentane per pound of aluminum 
chloride consumed are claimed for the 
process. The preferred type of opera- 
tion includes recycling to ultimate 
yield of isopentane. 

The most effective process for the 
isomerization of hexanes is the “Iso- 
mate” process, employing as catalyst 
an aluminum chloride-hydrocarbon 
liquid complex. The normal operating 
conditions for this process are as fol- 
lows: temperature, 250-275° F.; pres- 
sure, 850 psig; HCl] concentration, 6 
weight percent of feed; space velocity, 
1.0 V/V/hour; hydrogen rate, 180 
cubic feet per barrel feed; AICI, addi- 
tion, 1.0 pounds per barrel feed. Minor 
quantities of dry gas, butanes, pen- 
tanes, and a heavy alkylate or polymer 
product are produced in the process; 
the selectivity to hexanes usually is 
above 90 percent. The hexane product 
from once-through operation has an 
octane rating of about 80 Motor. An 
octane number of about 86 is theoreti- 
cally obtainable when excluding the 
non-paraflin components in the naph- 
tha. The various hexane isomers in the 
product approach the theoretical equi- 
librium concentrations with the excep- 
tion of the compound 2.3-dimethyl- 
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butane whose concentration is lower 
than the theoretical value. The normal 
hexane stocks distilled from most vir- 
gin naphthas contain 5-15 percent of 
methyleyclopentane and 1-5 percent of 
benzene. Under reactor conditions the 
methylcyclopentane is isomerized to 
cyclohexane to the extent of about 60 
percent, 

The octane quality of the product 
can be significantly increased with a 
moderate loss in yield by means of the 
“Neohexane” process. In this opera- 
tion, a dimethylbutane concentrate of 
about 91 Motor octane number is re- 
moved as product, a methylpentane- 
normal hexane fraction is recycled to 
the isomerization reactor, and a cyclo- 
hexane fraction is withdrawn from the 
system. Hexane and pentane stocks 
can be isomerized as a mixture in this 
process, 

Catalytic Aromatization. Catalytic 
aromatization is another process that 
has potential application in upgrading 
the octane quality of the C,-210° F. 
virgin naphtha fraction by converting 
the normal hexane, cyclohexane, and 
normal heptane contained in this naph- 
tha to the corresponding aromatic ~ 
drocarbons, Certain isoparaffins and 
cyclopentane derivatives also are con- 
verted to aromatics to a smal] extent. 
These processes usually employ as 
catalysts various combinations and 
modifications of the oxides of such 
metals as chromium and molybdenum 
supported on a base such as alumina. 
The operation usually is conducted at 
temperatures of 900-1000° F. and 0-50 
pounds pressure, with the addition of 
hydrogen to the process. 

Desulfurization. Gasoline stocks 
from most crudes usually contain sul- 
fur compounds in the concentration 
range of 0.1 to 0.5 percent. Catalytic 
desulfurization processes are available 
which will remove 50-80 percent of 
the sulfur from cracked gasolines, 70- 
98 percent from straight-run gasolines, 
and 90-100 percent from natural gas- 
olines. These processes employ cata- 
lysts such as cobalt molybdate, the sul- 
fides of certain heavy metals, and cer- 
tain clays. Desulfurization improves 
substantially the response to tetraethyl 
lead; in the case of high-sulfur naph- 
thas, this improvement frequently is in 
the order of 8-12 octane units at the 
1.0 cc per gallon TEL level. 

Production of Triptane. The ex- 
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ceptional octane quality of triptane 
(2,2,3-trimethylbutane) is well recog- 
nized. This hydrocarbon has an octane 
rating (blending value in paraffinic 
base fuel) of about 113 by both the Re- 
search and Motor methods, and has an 
aviation fuel performance grade with 
4 cc. of tetraethyl lead per gallon of 
185/255 (ratio of the Performance 
Numbers measured by the Aviation 
and the Supercharge rich test meth- 
ods). Triptane of 99 percent purity 
has been produced on a semi-commer- 
cial scale in pilot plant units**, but the 
economical production of triptane is 
still in the future. Processes for trip- 
tane production have been developed 
by General Motors Corporation"*, Uni- 
versal Oil Products Company’, and 
the du Pont Company", but they are 
all high-cost processes and the details 
of operation have not been made gen- 
erally available. The UOP process 
selectively converts 2,3,3,-and 2,2,3- 
trimethylpentanes to triptane by de- 
methylation in the presence of hydro- 
gen and a nickel-kieselguhr catalyst. 
The General Motors and du Pont 
processes are based on the production 
of triptane from substituted ethene in 
a series of steps. 

Hydrogenation of Cracked Naph- 
thas. A low-pressure (200-300 pounds) 
hydrogenation process employing a 
metal sulfide catalyst can be used to 
improve the octane quality of the light 
fraction (110-210° F.) of catalytically 
cracked naphtha for use in aviation 
gasoline, The octane improvement is 
based largely on an improvement in 
the response to tetraethyl lead, At the 
same time, the stability of the gasoline 
is improved. Hydrogenation increases 
the Aviation octane rating of this naph- 
tha, at the 4 cc. per gallon setracthy! 
lead level, from about 86 to about 96; 
the Supercharge rating remains about 
the same. A much smaller octane im- 
provement is effected in the case of 
heavier fractions of the catalytically 
cracked naphtha or of corresponding 
fractions of thermally cracked naph- 
thas, because of the lower concentra- 
tion of branched-chain structures in 
these fractions. This process is inap- 
plicable if the naphthas are to be used 
in motor gasoline, since a reduction 
in Research octane rating results from 
the hydrogenation. 


End of Part Il. Part III will ap- 
pear in an early issue. 
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MAINTENANCE 
And OPERATION 
How To Do it— 


HOW TO MAKE— 


A Hydrogen Activity Probe 


NDER certain circumstances hy- 
drogen attacks carbon steel with 
disastrous results. This attack occurs 
at low temperatures and results from 
the penetration of hydrogen within the 
steel to form blisters and cracks. 
This entire subject was covered in 
a recent article, “Hydrogen Attack of 
Steel in Refinery Equipment,” by 
Effinger, Renquist, Wachter, and Wil- 
son, published in PeTroLeuM REFINER, 
May, 1951, page 132. In this article 
was described the design of a hydro- 
gen activity probe which could be 
used for measuring the activity of en- 
vironments which promote hydrogen 
penetration, This article has attracted 
considerable interest, and numerous 
requests have been made for details of 
construction of the hydrogen activity 
probes used by Shell Oil Company. 
requests Shell 


In response to these 
below of 


offers the sketch shown 
their design together with notes as fol- 
lows: 1) Probe to be tested under full 
vacuum by instrument shop after as- 
sembly. 2) 500-pound air test to be 


applied to seal weld on 14-inch bush- 
ing. 3) Volume of probe to be deter- 
mined by instrument shop. 4) Surface 
area of reduced section 44.5 square 
em. or 6.9 square inches, 5) Use seal 
compound on 14-inch pipe threads. 


Along with this probe design, Shell 
comments that there would be consid- 
erable advantage for the industry to 
employ standardized probes to permit 
correlation of the threshold values of 
hydrogen activity which cause damage 
to equipment. 


HOW TO PROVIDE— 


Extension Handle For 
Overhead Plug Valves 


HEN it is necessary to install 

lubricated plug valves in an 
overhead line which is too high for an 
operator to reach from the pavement, 
an extension handle can be fashioned 
which operates quite satisfactory, ac- 
cording to a scheme used at Continen- 


Extension Handle for Valves 


tal Oil Company, Ventura, Cal. 

The standard wrench supplied for 
such valves is flattened at the extreme 
end of the handle and drilled for a 
conventional clevis pin. A ‘D” handle 
rod, of convenient length, is made with 
a clevis connection at the end through 
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which the pin is inserted to tie the 
wrench to the long handle, If, for 
example, this lubricated plug valve is 
normally open, the handle of the 
wrench can Ee attached to the stem in 
such manner that it parallels the pipe 
line so the ‘D’ handle extension will 
hang at one side out of the path of 
the operators. If it is normally closed, 
the wrench can be reversed to bring 
the ‘D’ handle on the other side of 
the walk. Pulling down on the exten- 
sion either closes, or opens the valve, 
depending upon the position of the 
wrench on the valve stem 


Set Up Containers 
for Solvents 


UPPLYING solvents to the labora- 

tory sink to clean equipment can 
be done with a few pieces of pipe and 
fittings leading from two, or more, 
surplus gasoline cans which can be 
obtained in quantities at any war sur 
plus store. The cans are fitted with 
pipe nipples at the lower end beneath 
the screw-top closure to attach fittings 
and control valves and the unions for 
connecting the supply lines. A support 
for these cans is installed in the corner 
of the room above the laboratory 
bench, high enough to provide ade- 
quate head to bring the fluids down to 
the spigots over the sink, As these cans 
are made for filling easily from open 
buckets, replenishing the solvent can 


Solvent Container Arrangement 





HOW TO— 


Make Bracket 
For Oil Drum 


HEN pumps, or engines are oper- 
ated at some distance from the 
main equipment, a supply of lubricat- 
ing oil is provided in the original 
drum which is mounted on a bracket 
welded to the low 
rail around the ma- 
chinery. At one 
plant the rail is 
made of six-inch 
line pipe supported 
on short posts of 
similar material. 
The bracket is made 
by cutting odd 
pieces of tread 
stock as saddles 
into which the drum 
will fit securely. 
One piece is welded 
directly to the top 
of the six-inch pipe 
rail. The other to a 
diagonal nipple of 
four-inch pipe 
which, in turn, is 
welded near the base of the railing 
post. Two pieces of smaller pipe are 
welded at one end, to the rail and at 


HOW TO— 


lnstall a Gasket 
leak Try-cock 


A SUSPECTED break in the cylin- 
f der head gasket of a high-pres- 
sure may be determined 
quickly when a try-cock is set into the 
jacket water discharge line. If the head 
gasket is not properly installed, leak- 
age pressures ranging to high levels 
can cause gas to channel through an 
infinitesimal break in the structure of 
the material. Gas will travel into the 
jacket water and pass out to the cool- 
ers 

The try-cock is used to determine 
whether or not leaks occur. It is placed 


condenser 





be done easily by stepping on the 
laboratory bench and pouring the fluid 


directly into either can by using a 
common funnel. This method of bring- 
ing solvent through spigots to the sink 
is much easier than pouring a small 
quantity from a large container on 
the floor each time equipment must be 
cleaned thoroughly. 


the other to the saddle-shaped piece of 
tread stock which supports the oil 
drum. The distance between the two 
saddles is slightly less than the length 
of a standard oil drum, so the chimes 
will overhang, but of a length so the 
drum can be set into the saddles con- 
veniently. The saddle attached to the 
diagonal brace is built approximately 
two inches lower than the one fixed to 
the rail so practically all of the oil can 
be removed from the drum without 
tilting. 


in the vertical pipe line at a convenient 
height. Upon opening this cock, gas 
contained in the jacket water will cause 
a series of breaks to occur in the flow 
of water. If no leaks are present, the 
stream of water will be steady and un- 
broken, 


nae 


Gasket Leak Trycock. 
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dition reflects the attention they have 
received from operation and mainte- 
nance by machinists and mechanics, 
who have become familiar with gas 
engine operation, repair and mainte- 
nance through years of experience. 
During the five-year period of opera- 
tion, no difficulty has been experienced 
with main bearings of the engines, and 
only three connecting rod bearings 
have required replacing. 


Engine Troubles and Solutions 

When an engine is not receiving the 
correct volume of fuel, there are sev- 
eral checks that should be made by an 
operator. The valve in the fuel line 
may be partly closed, or clogged. It 
should be cleaned and set at the run- 


Operator uses an air-motor to pump oil through 
the engine distribution lines before starting. 


SATARTING gas engine driven 

S compressors—angle, horizontal, HOW TO DO IT— 
or V-type—requires that the 

operator give attentive observance to 
the fundamental rules common to the N t n Starti and 
procedure for starting internal com- otes © ng 
bustion engines in gasoline plants, re- 
finery vapor recovery units, or other Mai t span G E H 
refining units Start-up of an engine is in gaining as ngines 
a procedure consisting of related op- 
erations performed in sequence, so 
that the start-up is done smoothly, JOHN C. ALBRIGHT, Santa Monica, Calif 
easily and without loss of time. The 
start-up procedure should be followed 
regularly without deviation to avoid 
forgetting or overlooking an important 
step, the result of which might be dis- 
astrous, 

To the experienced operator, it mat- 
ters little whether the engine room as- 
signed to him contains horizontal or 
other types of engines, because each 
type requires fuel, ignition, cooling 
water, and lubrication. However, to 
the operator or engineer taking over 
the job of running a string of unfa- 
miliar engines, it is by no means a 
waste of time for him to study thor- 
oughly all the available literature re- 
lating to that particular make and 
model engine. 

With a wealth of experience, Jack 
Magruder, top gas engine man and 
trouble-shooter for Richfield Oil Cor- 
poration, discusses some of his experi- 
ences with engine troubles and their 
solution. According to Magruder, the 
seven 600-horsepower compressors in 
the catalytic cracking compressor 
house at the 100,000-barrel-per-day 
refinery at Watson, Calif., have been 
operating some five years. Their con- 


Operator fills a Torrington sight feed lubricator by opening a valve to let oil through lines from 
outside tank. 
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ning position. If the mixing valve is 
stuck, or its action is sluggish, it will 
not respond quickly enough to the en- 
gine fuel requirements to maintain the 
desired running speed, When the 
barrel of the valve is rough or sticky, 
due to gum or dried oily residue, the 
surface should be cleaned and pol- 
ished with a mild abrasive compound, 
wiped clean again, and reassembled. 
The low-pressure, supersenitive fuel 
valve should be checked to see that it 
is not sticking or out of order, The 
valve should be cleaned thoroughly. A 
new diaphragm should be installed if 
the one in use is porous, frayed or has 
lost its resiliency. Then the valve 
should be reset to deliver fuel at the 
required pressure, The regulator dia- 
phragm cover should be checked to 
see that the vent is open and that the 
vent pipe is not plugged 
Troubles may lie in the main gas 
valve, due to sticking or other causes. 
Usually, regulators are 
installed to operate in series so that 
the first valve will reduce the pressure 
from the fuel gas line to about 15 psig, 
and the second regulator reduces it to 
about The gas then flows 
into the fuel regulating valve of the 
engine. All three regulators must be 
kept in top operation condition to 
supply the required amount of fuel 


two pressure 


16 ounces 


The principal cause of uneven op 
eration accompanied by knocking, and 
spark plug fouling is due to the fuel 
gas high. When 
fuel gas pressure is too low, the en- 
gine must “reach out” further than 
normal to get its fuel, Under this con- 
dition the engine rpm may vary con- 
siderably from fast to slow, which re- 


pressure being too 


sults in loss of power. Both conditions, 
high or low fuel pressure, can be rem- 
edied by checking the fuel valves and 
regulators as in the case of the engine 
not receiving the correct volume of 
fuel. 

An engine running on a fuel mix- 
ture that is too rich or too lean will 
cause the exhaust valves to burn or 
stick and the engine to backfire. Ob- 
viously, this condition causes the en- 
gine to lose power. This problem can 
be solved by checking the fuel supply 
valves and regulators, Then the mix- 
ing valve should be “tuned up” until 
the engine takes over the load, pro- 
vided other parts and functions are in 
good condition. 


Checking the Spark 


If the engine is not receiving the 
correct spark at the plug, there are a 
number of items that should be 
checked, one at a time, The spark 
plugs should be checked first. Plugs 
with broken insulators should be re- 
placed. The points of the plug tend to 
widen under operating conditions and 
should be checked with a feeler gauge 
so that the gap will be correct. If the 
points are fouled with carbon deposits, 
they should be carefully cleaned and 
reset. In some instances, moisture may 
be on the plugs due to improperly 
dried starting air, Spark plug wires 
may be water soaked due to a leaking 
gasket on the water jacket, or a leak- 
ing head gasket, 

The operator should check the op- 
eration of the magneto, connections to 
the distributor, magneto, and spark 
plugs. The magneto should be checked 
for timing and condenser leakage. The 
segments on the distributor should be 
checked to determine if they are 
burned until the spacing is so wide 
that the safety gap will take the spark 
instead of allowing it to follow 
through the secondary wiring to the 


Operator adjusts compression to handle varying load on the low cylinder at Richfield. 
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spark plugs. The breaker points in the 
magneto could be out of adjustment, 
too wide or too close to generate a hot 
spark, Occasionally, the breaker points 
are pitted or projections have been 
built up on them, which results in an 
inaccurate gap adjustment with the 
feeler gauge. If one of the safety in- 
struments, for example, the tempera- 
ture controller, is out of order, it may 
cause the magneto to short out on a 
temperature lower than the normal op- 
erating temperature. An overspeed 
switch out of adjustment may cause 
the magneto to short out at a speed 
lower than the operating rpm. 

Low power cylinder compression is 
caused by sticking valves due to gum 
or dirt in the valve guide, or a broken 
or weak spring. Also the piston ring 
may be too wide for the groove and 
stick in one position, which allows the 
gases being compressed to blow by the 
piston into the crankcase. This ring 
should be replaced or freed to prevent 
scoring, grooving, or uneven wearing 
of the cylinder walls. 

When it appears that an engine be- 
comes overloaded easily and heats up 
too quickly, the difficulty may be 
caused by the use of an inferior grade 
of lubricating oil, which does not 
maintain a film of oil to cushion the 
shock and reduce the friction of mov- 
ing parts. Also, the engine may not be 
timed correctly, or water circulation 
through the jackets may not be suffi- 
cient to maintain the normal operating 
temperature, Occasionally, there may 
be some obstruction in the water jacket 
preventing circulation, or it may be 
airbound, In addition, if a valve in 
one of the compressor cylinders is 
broken or not seating properly, the en- 
tire engine may overload to a point 
that will cause overheating. 


Overheated Crankshaft Bearings 


Crankshaft bearings that overheat 
may be too tight, or too many shims 
may have been inserted between the 
bearing caps so that the bearing is 
loose. On the other hand, the lubricat- 
ing lines and distribution piping may 
be plugged, or the oil pump may not 
be operating properly. If the oil level 
indicator gives a false reading of the 
oil level in the crankcase. the level 
may not be high enough to be picked 
up by the oil pump. Sometimes small 
particles of dirt, scale, or bearing 
metal, not removed by the oil screen, 
will lodge in the bearings and cause 
it to overheat. 

When the starter check valve is not 
seating properly, the hot gas from 
the combustion chamber will creep 
back into the air supply system, and 
the starting air lines will get hot. 





If the engine misses frequently or 
consistently and dies easily when the 
load is applied, the spark plugs should 
be checked and adjusted or replaced 
if necessary, The cylinder head bolts 
may not be tight, or a flattened gasket 
is leaking water into the cylinder to 
prevent the plug from firing properly. 
The cylinder will miss if one of the 
valves is warped or burned. 

A hard-to-start engine may be due 
to the wiring of the electrical system 
being soaked with oil or water, caus- 
ing a short circuit, Also, spark plug 


wires may have been crossed, or the 


fuel mixing valve may be loose, pro- 
viding a poor mixture of air and fuel, 


If the fuel scrubbers were not serv- 
iced recently, distillate or condensate 
may be fouling the lines or fittings. 
When the starting air compressor is 
run on rainy days or during damp 
weather, the water in the air tanks may 
be carried into the cylinders to prevent 
the plugs from firing, The governor 
and air starting valve should also be 
checked. Insufficient air pressure will 
not turn the engine over. 


Routine Suggested 


Some engine rooms are serviced ex- 
clusively by the mechanics and ma- 
chinists. Others are serviced by the 
company mechanical depa:tment. In 
some cases, the company employes 
combination operators and repairmen 
to operate and repair the engines. 
When the engine room engineers, op- 
erators, or oilers are required to 
change spark plugs, adjust the various 
parts, and perhaps replace magnetos, 
valves, etc., they should be responsible 
for starting, adjusting and placing the 
engine on full load. Thus a certain 
routine should be established and a 
consistency of method followed that 
will always insure satisfactory starting. 

As an example, when an engineer 
comes on tour and an engine is down 
that is not ready to go back on stream, 
the engine room log book should show 
what has been done to the engine and 
its condition at that particular time. 
The engineer just coming on tour 
should determine the exact status of 
the engine. If the engine is ready to be 
placed in operation, but has not re- 
ceived a final check, the operator 
should bar the engine over at least a 
full revolution. By jacking the engine 
over not less than a full turn, he can 
determine if there is anything loose in 
the cylinders or the crankcase, Jacking 
the engine over will not damage the 
parts, but if it is jacked to the starting 
marks, the starting air turned in, the 
action of the engine is the same as if 
it were on a firing stroke and serious 
damage may result if any loose parts 
were left in the cylinders. 


When the engine is ready to run 
the operator checks to see if the dis- 
charge gate valves are closed, the low- 
pressure cylinder gate valve is opened, 
and the by-passes on each cylinder 
opened. The cooling water is turned 
on to see that the circulation is ob- 
tained and that the water coming to 
the jackets is hot enough. Many en- 
gines are being operated with only a 
10 or 15° rise between inlet and outlet 
cooling water, The low, or inlet tem- 
perature is about 140° F. and the out- 
let temperature about 150° F. The 
water should be circulated for approx- 
imately a half-hour, so that all parts 
of the engine can warm up and expand 
evenly. 

During the time the water is circu- 
lating, the operator should check the 
gaskets on the heads, side plates, and 
valves. Fuel pressure should be 
checked, regulators inspected, and the 
oil level in the base checked. Spark 
plug wires should be traced to see that 
none are crossed at the breaker dis- 
tributor or plugs. 

Some types of engines are provided 
with an auxiliary oil pump that can 
be operated manually, electrically, or 
air motor, to pump all the oil lines 
and distributing pipes full of oil to 
feed moving parts in the same manner 
as the regular oil pumps. The lubri- 
cator on the side, or on the bed-plate 
is given several turns with the crank 
to see that all pumps are working and 
that the oil is being pumped to the 
points where lubrication is necessary. 

When ready to start the flywheel is 
barred over to the starting point. Then 
the idle latch for the throttle or gov- 
ernor control is set to hold the linkage 
to the point when the engine will turn 
over slowly without a load, The air 
tanks are blown down to eliminate any 
water that may be pulled into the 
cylinders, 
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Then the safety switches are opened 
and the ignition switch closed so the 
magneto will deliver spark to the 
plugs. The air line bleeder valve is 
opened to purge the cylinders of any 
residue gas, Then the starting air gate 
valve is fully opened to take advan- 
tage of the full power of the tank 
pressure. 

After the engine has turned over 
several times the gas supply valve is 
gradually opened to permit a small 
volume of gas to enter the cylinders. 
Permitting the air to flow into the en- 
gine without the fuel gas for several 
turns of the engine, generally will pre- 
vent explosion of gas in the exhaust 
muffler, When the engine begins to 
fire, the starting air is turned off and 
the engine run at slow speed for a 
few minutes. 

After the engine has been running 
for a few minutes, the speed is slowly 
increased until it reaches the normal 
operating speed, which is controlled 
by the governor. Then the by-pass 
valve on the high pressure cyjinder is 
clesed slowly until pressure is about 
half the running pressure. The dis- 
charge gate valve is then opened so 
that the high pressure cylinder is at 
the running pressure, but not com- 
pressing the gas because the low pres- 
sure cylinder is running on an open 
by-pass line, 

The low-pressure cylinder by-pass 
valve is slowly closed so that the en- 
gine is loaded gradually. The operator 
then should make final adjustments to 
the throttle and mixing valves and 
double check the water temperature, 
oil pressure, and lubricator sight 


feeds. 


Compressor end of the 7 KVGs in Richfield Oil Corporation's Watson, Calif., plant pictured here. 
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m strean The original ! com 
t renced operations 
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enlargement 


19290 


substantial 
launched in 
The p f the ref 


is being undertaken in two 


stwar expansion 
stages 


first stage, including the installati 


a modern pipestill distillation unit, 


gas stabilizing equipment and a com 


prehensive range of treating plants 


rehning various fractions was «cc 


pleted last spring. Forming an integral 


part of this phase is the new plant of 


British Petroleum Chemicals Ltd. a 


int Anglo-Iranian and Distillers ver 


re to turn out a wide range of chemi 
from a feed stock provided by the 


1 refinery. It is already produc 


and isopropyl! alcohol. A new 


steam boiler and a power plant f 
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a service area lying between the re 


finery and the petrochemicals plant 
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Grangemouth Refinery 


Continues Two-Stage 


Expansion 


Atmospheric Distilla- 

tion Unit from Blow- 

Down Stack at 
Grangemouth. 


listillation and treating capacity for 
items 
tanks, 


pumps and addi- 


white spirit and other specialty 


[Two new jetties, extra storage 
dispatching lines and 


tional road and railroad filling sheds 


form other integral parts of the second 
t the expansion program. A new 

and laboratory are under construc- 
tion. Additional houses are being built 
to house the augmented staff required 


by the refinery and chemical establish 
ments 

In addition to the reconstruction and 
Anglo- 
pipe 
country and is erecting 
Chemi 


enlargement of the refinery, 


Iranian recently laid a crude oil 
line across the 
in conjunction with Monsanto 
cals another major plant for the produc 
tion of petrochemicals, particularly mon- 
When the Finnart- 
Grangemouth pipe line came into oper 


April the 
13,179,600 barrels a year, or 


omeric styrene 


ation last refinery’s capacity 
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equipment, the 


ited range of products—gasoline, 
The 


comprised a 


sine and fuel oil 


simplest, battery of five 
shell stills, a steam-heated shell still re 
distillation unit for the separation of 
kerosine from gasoline, paddle-agitated 
washers for refining gasoline and a 
bauxite plant for the final sweetening of 
Auxiliary equipment consisted 


of steam boilers with pass-out turbines, 


kerosine 


pump houses, workshops, offices, etc. A 
single jetty within the 
dock area handled inward and outward 


Grangemouth 


shipments 

In 1929 two continuous crackers with 
stabilizing equipment, an Edelaneau SO, 
plant, a Holly Mott washery and ethyl 
blending equipment were installed, and 
additions made to the power plant, work- 

The range of prod- 
included premium and 


shops, jetties, etc 
ucts turned out 
commercial grade gasoline, two qualities 
of kerosine, tractor vaporizing oil, white 
spirit, rubber solvent, gas oil and several 
grades of fuel oil 

Early in 1940, lacking crude oil sup- 
plies to feed it, the refinery was shut 
down and placed on a care-and-mainte- 
Immediately after the war 
rhere- 


nance basis 
market demand was for quantity 
fore the cracking units were converted 
crude oil, and 


for the distillation of 


other adapted to give the 


By such means thruput 


equipment 
maximum yield 
was raised to 4,905,740 barrels yearly 


Tank Farm with Catalytic Cracker Construction in Left Foreground, Grangemouth, Scotland. 
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Y dewaxing by pressing and by 

centrifuging, the main requisite 

is the control of the shape of 
the wax crystals, The paraffin wax 
contained in the lighter lubricating 
oil fractions crystallizes on chilling 
in the form of needles and hexagonal 
plates and can be separated from the 
oil in filter presses. In the heavier 
cuts, it precipitates in the form of fine 
needles. Removal of this type of wax, 
called petrolatum, is accomplished by 
centrifuging. 

Wax distillate consists of the so- 
called neutral oil fraction, a consider- 
able amount of gas oil as diluent, and 
paraffin wax. Its boiling range, not 
considering purposely added naphtha 
may be between 250 and 650° F. at 
40 mm. absolute pressure, and vis- 
cosity may vary from below 60 to 
above 100 S.U. at 100° F. 

For removal of the wax, the oil 
is chilled, and the solid wax is sepa- 
rated in filter presses, The resulting 
wax cake, called slack wax, is freed 
of its oil content in the sweating oper- 
ation. 

In a typical operation, Figure 1, 
wax distillate is forced under pressure 
through double pipe chillers in which 
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it is cooled in successive steps with 
cold water, dewaxed oil from the filter 
presses, and brine or expanded am- 
monia. The resulting oil-wax slurry 
passes into filter presses where the 
liquid phase flows through canvas fil- 
ter blankets and is collected in a 
trough under the press. The fiiter 
blankets are mounted on steel plates, 
usually four feet in diameter. As many 


THE DEWAXING of oils by 
chilling and pressing or cen- 
trifuging has long been the 
“conventional” method for 
processing lubricating oils 
and continues in wide use 
even though there a number 
of more “modern” solvent re- 
fining methods for dewaxing. 
In cases where the quality of 
the original stock is high and 
the capacity of the plant 
small, it is often difficult to 
justify the installation of the 
more expensive solvent refin- 
ing methods. This article re- 
ports many of the operating 
details of the pressing process. 
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Figure 1. Diagram of the Operations of Double 
Pressing and Sweating. 


as 500 plates are assembled in a unit, 
Figure 2. The wax remains trap 
between the blankets as cakes which 
are usually one half inch thick, When 
the presses are completely filled with 
wax as indicated by the cessation of 
the flow of oil from the presses, the 
filter plates are pulled apart, and the 
“slack wax” cakes are pushed off with 
paddles called “spudders.” A conveyor 
carries the broken cakes to a tank 
where they are melted. 

For the purpose of producing neu- 
tral oil of different pour points, de- 
waxing can be carried out in two 
steps. The wax distillate is first pressed 
at 35-40° F., yielding an oil of 20-30 
pour point. In the second step, the oil 
(hot pressed oil) may be chilled to 
—10° F. for the production of a zero 
pour point oil (cold pressed oil). 
Today, pour point depressants attain 
similar results with less touble. 

Oil present in the slack wax is re- 
moved in the sweating operation on 
the sweat pans. These are shallow 
containers, 10-20 feet in width and 
up te 60 feet in length, with side 
walls about eight inches high. 
A number of these pans are stacked 
with sufficient space between them for 
the access of the repair man, In the 
pans, the molten slack wax coming 
from the presses is solidified by atmos- 
pheric cooling and by circulating water 
in a set of closely spaced chilling 
pipes submerged in the body of the 
wax. The solid mass is heated at the 
rate of 2-3° F. an hour by water of 
automatically controlled temperature 
passing through the pipes inside the 
wax cake, A mixture of oil and low 
melting point wax begins to drip from 
the cake and is collected as “foots 
oil” until the temperature of the pans 
is in the vicinity of 100° F. Foots oil 
may be resweated for the production 
of low melting point wax or is used 
as cracking stock. An _ intermediate 
fraction of drainings is gathered while 
sweating continues until the tempera- 
ture of the desired melting point of 
the wax is reached. This intermediate 
fraction is mixed with a fresh charge 
of slack wax and returns to the sweat 
pans. 

The wax remaining on the pans 
(crude scale) is melted, treated with 
acid and filtered through fuller’s earth 
at about 25°F, above its melting 
point, Acid treating is not required if 
a product of good color and low oil and 
moisture content can be made. The most 
common specifications for commercial 
waxes are color, melting points 122- 


119 











124 and 132-134° F.. and maximum 
oil content below 0.5 per cent. 


Wax Pressing and Sweating 
Many puzzling deviations from nor- 
mal production may occur in the wax 
pressing and sweating operations. One 
day, the press cake may be dry, drop 
easily from the blankets and sweat 
perfectly. The following day, the slack 
wax cake may be wet with oil, must 
be scraped off, and will yield no scale 
wax, Careful investigation of all the 
factors influencing wax production will 
clear up many problems. This is a 
difficult task in a plant where the 
crude oil supply is frequently changed, 
and, as is usually the case, the wax 
plant must yield first place to the 
neutral oil production. 
The main causes of troubles in the 
wax plant are: 
1) Frequent change in 
supply 
Stratification of the crude oil in 
storage 
Time elapsed between distillation 
and dewaxing (in certain cases) 
Fluctuations in still operation, af- 
fecting distillation range viscosity, 
and resin content of the wax dis- 
tillate 
Defective equipment 
Lack of supervision 
Atmospheric cunditions 


crude oil 


Source of Crude Oil—Different 
crude oils yield percentages 
of wax distillate if a fixed viscosity is 
prescribed. Boiling ranges and wax 
contents are not the same. The shape 
and size of the wax crystals which are 


varving 


TABLE 3 


Vis. at 210° 





Top 
Down \ 
Down ‘» 
Down %& 
Bottom 


Average 


typical of a crude, may adversely in- 
fluence the ease of pressing and hence 
the sweating operation. Two wax dis- 
tillates obtained from two different 
crudes may have to be pressed at dif- 
ferent temperatures in order to yield 
the same pour point; a drop of 10 
F. at the presses reduces throughput 
a great deal. Following is an example 
of two wax distillates from different 
crude oils which were adjusted to pro- 
duce identical yields of neutral oil. As 
a consequence, their end points are dif- 
ferent, and the scale wax yields are not 
the same. See Table 1. 


TABLE 1 


ous 


31.07 


OUA 





Yield of specified neutral oil, percent 30.95 

Seale wax yield based on wax distillate 
percent 

90 percent bothng pownt (40 mm. abs.) of 
wax distillate 

End point (40 mm. ale 


4.26 445 


591 SNS 


of wax distillate 629 


If the end point of the wax distil- 
late B (613° F.) had been increased 
to that of oil A (629° F.), its neutral 
oil and wax yield would have been 
higher, On account of the unfavorable 
shape and size of the wax crystals 


Figure 2. Spudding a Wax Press (Carbondale Machine Company) 


Wax Percent 


which were very small needles, the 
pressing operation of oil B was ten 
per cent slower than that of oil A 
of the higher end point, The reason 
for this behavior is discussed later. 
Stratification the Crude Oil in 
Storage 

Viscosity, wax content, melting point 
of the wax, as well as the pour point 
of the oil charged to the still from the 
same crude oil tank, may quickly 
change to such a degree that a smooth 
dewaxing operation is impossible, In 
tracing these fluctuations, samples 
were taken at different levels of five 
crude oil tanks which had been filled 
three years previously. When reduced 
to the same percentage of bottoms, 
the samples had viscosities as shown 


in Table 2. 


of 


At 210° F 
Tank No 
Top 
Down ‘4 
Down ‘» 
Down %& 
Bottom 


Average 47.1 


Stratification in crude tanks changes 
with the seasons because of heat con- 
vection currents. Samples were taken 
from a crude tank in February and 
in September of the same year, When 
reduced to the same percentage of 
bottoms, viscosities, percent wax con- 
tent, melting points of the wax, and 
pour points of the samples from the 
different tank levels were as shown in 
Table 3. 

In the seven months, the highest 
viscosity moved from three-fourths 
down to the top; the highest wax con- 
tent from three-fourths down to the 
top: the highest melting point of the 
wax from one-half down to the top: 
one-fourth down and bottom; the high- 
est pour point from three-fourths 
down, to the top. These fluctuations 
might be eliminated by warming and 
circulating the oil in the crude tanks 
before.moving it to the still. 

It may happen that a wax distillate 
which has been stored for some time 
will cause much difficulty in pressing 
and sweating. For instance, excess wax 
distillate production from the still was 
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run into a separate tank and held as 
an emergency supply. Material from 
this tank would reduce the charge to 
the presses by 12.5 percent, and the 
oil content of the slack wax was as 
high as 50 percent. A slimy deposit 
gradually clogged the filter blankets. 
The wax crystals were intertwined 
strings and knotty needles, and the 
wax cake was brown. On the sweat 
pans the charge suddenly liquefied at 
a certain temperature, only a black 
scum was left on the supporting 
screens. Examination of the stored dis- 
tillate disclosed that its color changed 
in two weeks from light yellow to a 
dull brown with no visible precipitate. 
A brown sediment was found at the 
bottom of the tank, The wax in the 
oil at the top began to crystallize at 
62° F. and that near the bottom at 
77° F. Size and shape of the wax 
crystals were different at the two 
levels, Dewaxing of this oil was im- 
proved in proportion to the amounts 
of fresh distillate added. It was con- 
cluded that stratification of the wax 
and polymerization of resinous matter 
in distillates of high end point were 
the causes of the disturbance. Proof 
was that oils that did not darken more 
than one half point in ASTM color 
in three days caused no trouble. The 
difficulty was overcome by pessing all 
the wax distillate from the still 
through this tank, thereby assuring a 
more even charge to the presses. Dis- 
tillates which had been stored in other 
tanks for almost a year were found to 
be of good pressing quality. Some of 
them originated from different crudes 
and had lower end points than the 
distillate in the emergency tank. Con- 
tamination with resinous matter was 
unlikely. 

Addition of a polymerization in- 
hibitor may be a safe preventive 
against the darkening of stored oils, 
provided it does not adversely influ- 
ence the crystallization of the wax. 


Fluctuation in Still Operation—Vis- 
cosity, distillation range, and resin 
content of the wax distillate are of the 
utmost importance for good pressing 
and operation, Viscosity, 
however, is not significant, if it is 
not fixed by the distillation range. An 
oil containing very low boiling initial 
fractions may have a low viscosity, but 
may yield more scale wax than an oil 
of higher initial boiling point and 
the same end point. With distillates 
from the same crude oil, the charge 
to the presses dropped ten percent as 
the initial boiling point rose from 
348 to 380° F. (40 mm. abs.), and the 
s.u. viscosity increased from 66.1 to 
69.7 at 100° F. as a consequence of the 
higher boiling point, the end point 
fluctuating only 3° F. around the 


sweating 
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Figure 3. Conversion of Plates into Needles in Different Stages of Progress. 


average. Scale wax yield in percent 
of slack wax decreased from 30.6 to 
26.9 percent, See Table 4. 


TADLE 4 


Seale Wax 
Yield 


Percent of 
Slack 


IBP 5 
40 mm Percent 


Flash Vis. 100 


387 293 661 w 6 
3AN 293 67.9 30.6 
412 304 69.2 26.9 
413 309 68.7 27 


Good scale wax yields may be ex- 
pected from distillates of low viscosity 
caused by low IBP, if the 90 percent 
(and the end point) is increased up 
to a certain limit as is seen in the 
Table 5 example. 


TABLE 5 


Daily Wax 
Percent of 
Maximum 


90 Percent 
Distilled 
585 
506 
506 
67.1 509 





Regarding other points on the dis- 
tillation curve, a comparison of many 
runs disclosed the following. The 50 
percent, 90 percent, and end points 
are of great importance for good oper- 
ation, and the end point should be 
held as high as possible under best 
conditions of fractionation, because 
the crystal form of the wax of the 
higher boiling fractions is conducive 
to high press charges and low oil con- 
tent of the slack wax. This is apparent 
in Table 6. 

A general trend in increase of vis- 
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TABLE 6 
Relation of Viscosity and Distillation Range 
(40 mm. abs.) to Scale Wax Yield. 


Seale Wax 
Percent of 


Viscosity at So 
100° F Slack Wax 


wo 
Percent Percent 


66.0 7 584 h23 17.0 
66.6 586 19.8 
69.0 5S 27 23.9 
6n4 501 590 25.6 


67.7 504 506 28 26.9 
68.1 505 590 §2! 26.9 
69.8 505 504 29.5 


cosity, the three boiling points, and 
scale wax yield is unmistakable. If 
a maximum of wax is to be made, the 
most favorable distillation range must 
be found by trial and error. Too high 
a viscosity caused by lackyof dilution 
by low-boiling fractions will reduce 
throughput through the presses. The 
upper limit of the end point is where 
the presence of a considerable amount 
of resinous matter begins to interfere 
with the operation, An asphalt con- 
tent of more than 0.3 percent may 
greatly reduce the yield of scale wax. 
The importance of holding the dis- 
tillation range and the corresponding 
viscosity within narrow limits can be 
judged from a test of several months 
duration. When viscosity and boiling 
range were within the prescribed limits 
found to be best during 50 percent of 
the time, the sweat yield was 15 per- 
cent of the slack wax, As the operation 
improved, scale wax yield increased 
steadily until it was 25 percent of the 
charge when the wax distillate was 
100 percent within the set limits, 


Oil Content of Slack Wax—The 
crystal form of the wax is the main 
factor influencing scale wax produc- 








tion directly. Several opinions have 
been expressed by authorities regard- 
ing the formation of the different 
crystals, Some ascribe the needle form 
to higher-melting point waxes which 
freeze out first on chilling and give 
dry slack wax cakes. Others believe 
that isomeric forms of the wax crystal- 
lize in needles while normal paraffins 
are hexagonal plates. Still others are 
convinced that surface tension plays 
a major part and may convert plates 
into needles. The latter opinion is 
sustained by the observation under 
the microscope of sudden change of 
plates into needles by a jerk-like roll- 
ing up of the plates, Figure 3 shows 
the conversion of plates into needles 
in different stages of progress. All ex- 
perts agree that the presence of cer- 
tain materials in the distillate, e.g., 
flux, needle wax, in the cold pressing 
charge, influences the crystal form and 
hence the oil content of the slack wax 
on which depends the yield in the 
sweat house. Additions to the distillate 
for the purpose of changing the wax 
crystal type are common in solvent 
dewaxing. 

The fact is that in double pressing, 
first at say 40° F. (hot pressing), for 
removal of a part of the wax, then at 
a lower temperature for elimination 
of the balance, the wax cakes of the 


two pressings are different. Hot 
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pressed slack wax consists of needles, 
and cold pressed wax of plates. Usu- 
ally, the former contains much less 
oil than the latter and yields more 
scale wax on sweating. Upon adding 
to the hot pressed oil as little as three 
percent of the intermediate fraction 
from the sweating of hot pressed slack 
wax, the oil content of the cold 
pressed slack wax is reduced, and the 
scale wax yield is increased, For in- 
stance, this step lowered the oil con- 
tent of a cold slack wax from 50 to 
37 percent and raised the scale wax 
yield from 22 to 30 percent. Figure 4 
shows photomicrographs of hot slack 
wax, cold slack wax, hot sweat inter- 
mediate wax and scale wax. Attention 
is called to the dark lines along the 
longitudinal axis of the needles, which 
may be a proof of rolled-up hexagonal 
crystals, 

The scale wax yield is reciprocal of 
the oil content of the slack wax, In 


Table 7 are recorded the oil content of 
the cold pressed slack wax, the scale 
wax yield in percent of the charge to 
the sweaters, and the percent of maxi- 
mum scale wax produced. 

In Example 4 the sharp drop in oil 
content of the slack wax and the in- 
crease in scale wax yield were the 
result of the replacement of broken 
filter blankets and twisted press plates. 
The change to worse in line 5 was 
caused by the blending of inferior 
stored distillate with fresh stock. Best 
wax yields were obtained in Example 
8, when the hot pressed oil had been 
inoculated with 3 percent hot sweat 
intermediate before cold pressing. 

Figure 5 represents in graphic form 
the daily oil content of slack wax 
and the corresponding scale wax yield 
during one month’s operation, 

The dry wax content in the slack 
wax is approximately the same re- 
gardless of the oil content when cal- 
culated as percent of the wax distil- 
late y wel to the presses, as shown 
by analyses shown in Table 8. 


TABLE & 


Slack Wax per 100 
Parts Dvstillate 


Ou | Dey Wax 





48 112 
58 112 
64 | 6 


Figure 4, Crystal Forms of Waxes. Top left: Hot Slack Wax. Top right: “Cold” Slack Wax. Bottom 


left: Intermediate. Bottom right: Scale Wax. 
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Blankets—Claims that copperized 
blankets were superior to white blan- 
kets were checked by operating one 
press with white blankets and another 
with green blankets for 30 days. Dur- 
ing this period, the oil content of hot 
pressed wax from the white blankets 
was 40.4 percent, and the scale wax 
yield from the slack amounted to 20.8 
percent. The slack wax from the green 
blankets contained 28 percent oil and 
yielded 44.5 percent scale wax, No 
inferior slack wax was produced in 
the press with the green blankets, 
despite considerable fluctuations in the 
quality of the wax distillate. When 
all the presses were gradually provided 
with green blankets, the average charge 
to the presses increased 15 percent, 
the scale wax production 30 percent, 
and the yield of neutral oil almost 20 
percent. As time went on, the effect 
of the green blankets became erratic, 
it being blurred by changing other 
factors. It can be said for certain 
that the installation of green blankets 
will shorten the press cycle, princi- 
pally because they remain in good 
condition longer than white blankets. 
Upon reducing the press cycle by 
81/3 percent, no change in yield of 
the individual presses was noticed, but 
the calculated increase in production 
of 81/3 percent was not reached. Ac- 
tually it was 4.4 percent. 

Temperature of Pressing—The vis- 
cosity of the charge to the presses 
increases very rapidly with decreasing 
temperature. As a consequence. 
throughput varies with the desired 
pour point of the neutral oil. Taking 
the throughput in double pressing at 
40° F. and at 10° F. for making 10 
pour neutral oil as 100, the charge to 
the presses dropped 16.9 percent when 
zero pour neutral oil was made, and 
increased 35 percent above normal for 
the production of 30 pour point oil 
in single pressing. 

Maintenance and Supervision— 
Watchfulness on the part of the fore- 
man may increase scale wax produc- 
tion. For instance, if the troughs lo- 
cated under the presses that carry off 
the dewaxed oil are not emptied be- 
fore the wax is dropped into them, 
the oil content of the slack wax is in- 
creased and the scale wax yield de- 
creased. Perforated blankets and twis- 
ted filter plates let pass wax with the 
oil, and the pour point of the neutral 
oil rises. The wax cake on perforated 
blankets will be wet because sufficient 
pressure cannot be built up to dry it. 

When a number of presses are work- 
ing in parallel, maintenance of even 
operation is impossible. The moment 
an empty unit goes on stream, the 
over-all pressure drops from about 300 
psig. to about 20 psig., then rises grad- 


Figure 5. Relation of Oil in Slack Wax to Scale Wax Yield. 


ually as the flow of the slurry of oil 
and wax to the new press is slowed 
down by the resistance of the wax cake 
being built up. In the mean while, 
all the other presses in different stages 
of completion of the cycle are mark- 
ing time, The best remedy would be 
to fill an empty press by means of a 
separate pump and then to expose its 
content to the normal pressure of the 
whole system. 


Wax Sweating 


Slack wax contains from less than 
30 percent to as much as 60 percent 
oil sealed in between the wax crystals. 
Usually, an oil content of up to 40 
percent assures good scale wax yields, 
while a cake with 50 percent or more 
oil may produce no scale wax, 
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Soon after sweating has begun, the 
success or failure of the operation 
can be predicted, When the oil has 
drained from the top layer of the wax 
cake on the pan and a coherent skin 
can be lifted from the surface without 
breaking, the wax will sweat well. A 
further test is to squeeze a lump of 
wax in the hand, A good scale wax 
yield can be expected if the oil flows 
from between the fingers, and a solid, 
white lump of wax is left in the palm. 
When torn apart, the wax shows a fib- 
rous structure. A slack wax of glassy 
appearance on the pan forms no sur- 
face skin and will disintegrate and 
flow from between the fingers when 
squeezed, leaving nothing in the hand. 
Such a sweat charge may suddenly 
collapse, flow off when a certain tem- 


123 











perature is reached, and leave nothing 
but a black scum on the screen of the 
pan. These simple tests save many 
hours of useless operation. A bad 
charge should be run down at once 
as promising no yield. 

Slack waxes of relatively high oil 
content can frequently not be sweated 
to specifications in the allotted sweat- 
ing cycle. Melting points may be low 
and oil and moisture above specifica- 
tions. Such scale waxes must be re- 
sweated. 

Sweating Cycle—A fixed cycle is 
when large quantities of 
slack wax must be treated. In hot 
summer weather, however. chilling 
time should be extended, or scale wax 
yields will be reduced as much as 10 
percent. With inadequate chilling fa- 
cilities, insufficient or warm cooling 
water, all the slack wax cannot be 
solidified at atmospheric temperatures 
around 100° F. and higher. Large 
pools of a solution of wax in oil re- 
main on the surface of the wax cake. 
They run off as soon as sweating is 
begun, carrying away considerable 
quantities of high melting point wax. 
Sacrificing some time to the chilling 
part of the cycle and making fewer 
runs may be advantageous. Suppose 
that in a certain number of days it is 
ordered to run 30 cycles at 23 hours 
each at an average vield of 70 barrels 
a day, or a total of 2100 barrels. Re- 
ducing the number of cycles in the 
allotted time to 28.5. or 25 hours for 
a cycle, the scale wax yield may be 
raised to 80 barrels a day. or a total 
of 2280 barrels. 


necessary 


with 
inter- 


Oversweating 
wax to 


Oversweating 
loss of finished 
mediate sweat fraction seldom occurs 
through negligence of the operator. 
When the maximum sweating tempera- 
ture has reached, he sends a 
sample to the laboratory for testing 
and waits until he receives news that 
specifications have been met. In the 
meantime sweating continues at the 
maximum temperature. If the labora- 
tory report comes several hours late, 


s¢ ale 


been 


a considerable loss has been suffred, 
and melting point and oil and moisture 
of the wax may be far better than de- 
sired. Should oil and moisture content 
be high while the melting point is 
normal, sweating is continued, and the 
melting point of the wax increases 
correspondingly. A examples 
(Table 9) make this clear, Specifica- 
tions were melting point 132-134° F., 


few 


TABLE 9 


Yield 
Percent of 
Stack Wax 


Ont and 
Mossture 
Percent 


Meltung 
Pont 





0.33 
0.15 
02 
045 
053 
000 
0.23 


oil and moisture 0.5 percent maximum. 

Sweat No. 1 yielded 34 percent scale 
wax within specifications, Sweat Nos. 
2. 3, 4 and 7 were over-sweated, while 
Sweat Nos. 5 and 6 would have re- 
quired additional sweating in order to 
satisfy the specification for oil and 
moisture, Instead, they were resweated. 

The first task at the beginning of 
an investigation is to follow the flow 
of the wax distillate through the plant. 
otherwise it is impossible to correlate 
press operation and scale wax yields 
with the properties of the charge. 
Usually, four to five days elapse from 
the moment the wax distillate goes to 
the chillers. to the melting down of the 
scale wax in the sweat house. Addi- 
tion of intermediate sweat fractions to 
the fresh slack wax for the purpose of 
resweating, changes the scale wax yield 
for better or worse and blurs the effect 
of the variations in the properties of 
the wax distillate going to the presses. 
Only test runs lasting several weeks 
with distillates of constant properties 
will give a picture of the influence of 
the distillation range, the viscosity, or 
the contamination with undesirable 
compounds. 

Continuous, speedy and accurate 
testing is essential, particularly at the 
source of potential troubles, the still. 
A viscosimeter at this point is of 
much help for a check of the unit. 
Information is gained more quickly 
than by sending samples to the labora- 
tory. Micrescopic examination of the 
wax crystals in polarized light is use- 
ful but should not be relied upon as a 
sure guide. Crystals of very different 
forms may give identical results at the 
presses, The only certain indication of 
what may be expected in the sweating 
operation is the oil content of the slack 
wax. Speedy testing of the scale wax 
for oil and moisture content and melt- 
ing point prevents loss of time and 
yield. 

When the wax plant is idle, all de- 
fects noticed during operation should 
be repaired. A sharp-sighted super- 
visor sees bad leaks in hidden places 
and is much gratified by the improve- 
ment derived from repair. Press blan- 


* x 


kets are washed with naphtha of high 
aromatic content, those perforated are 
replaced. and twisted press plates are 
straightened. 

Good human relations are essential. 
An operator who knows that his boss 
is friendly and listens to suggestions 
will come forth with surprisingly good 
ideas. His occupation is restricted to 
a small area and he has time to ob- 
serve details that escape the casual 
visitor. The simple tests for predicting 
the scale wax yield from the appear- 
ance of the charge on the sweat pans 
are the brain children of an intelligent 
working man. 

One has to apply psychology in his 
relations with his fellow workers. Any 
criticizing remark to a sensitive still 
superintendent or to a proud chief 
chemist may be as harmful as a high 
resin content of the wax distillate. 

When data of comparative tests have 
been gathered and tabulated, it is 
quite understandable that they are first 
used to prove pet ideas, It is almost 
unbelievable how long these fancies 
can keep alive, all evidence to the 
contrary. Greatest caution against 
hasty conclusions is necessary, and dis- 
crepancies in results must not be dis- 
carded as “freaks.” In his reports, the 
technologist should point out these 
irregularities and he should use them 
as the basis of further investigations. 

In conclusion, so many factors in- 
fluence the production of wax by 
pressing and sweating that only gen- 
eral rules can be given. An active 
technologist contributes much to the 
reduction of extreme fluctuations by 
constant watchfulness and consulta- 
tion of the files. Unfortunately, he is 
not a universal instrument capable of 
recording at every moment everything 
going on. 

The use of pour point depressants 
may bring considerable relief to a wax 
plant in trouble. Double pressing be- 
comes unnecessary. The lower-melting 
waxes remain in the hot pressed liquid 
phase, increasing its volume. 

A wax of high melting point can be 
made by dissolving the slack wax in 
warm naphtha, chilling the solution to a 
pre-determined temperature and press- 
ing. The remaining solution of wax in 
naphtha is chilled to a lower tempera- 
ture and pressed again, yielding a sec- 
ond crop of scale wax of lower melt- 
ing point. 


End of Part 1. Part Il will appear 


in an early issue. 


lal 30, No 7] 


Petroleum Refiner 








THERE APPEARS to be no 
satisfactory test described for 
the detection of polysulfides 
in gasoline. These materials 
are formed during the doctor 
process and have a greater 
effect in decreasing the lead 
susceptibility of the gasoline, 
than the original mercaptans 
or the disulfides.' A test which 
can detect these polysulfides 
can therefore be of assistance 
in the control of the doctor 
process. 


Sl MITH et al* observed that poly- 
sulfides interfered with the 
turbidimetric determination of 

tetraethy! lead in gasoline based on the 
reaction of the tetraethyl lead with al- 
coholic silver nitrate. The work re- 
ported here was carried out to see if 
the reagent could be applied to the 
detection of polysulfides in the ab- 
sence of tetraethyl lead. 


Discussion of Results 


The results obtained indicated that 
alcoholic silver nitrate was a suitable 
reagent for the detection of polysul- 
fides in gasoline. The only serious 
interference with the test (Table 1) 
was by those materials which are not 
normally added to the gasoline until 
after the final stages of treatment. 

Mercaptans interfered by precipi- 
tating white silver mercaptides but 
could be removed completely by wash- 
ing the sample with aqueous silver 
nitrate solution prior to testing. 

Reduction of the ethanol content of 
the reagent to 85 percent eliminated 
interference by reduction of the silver 
nitrate by tar acid oxidation products 
which were probably ortho and para 
dihydric phenols. However, further 
dilution reduced the sensitivity of the 
test, 70 percent ethanol being close to 
the lower limit for the reagent to be 
effective. 

Although elemental sulfur interfered 
with the turbidimetric determination 
of tetraethyl lead by means of the 
reagent it did not interfere in the ab- 
sence of tetraethy! lead. This indicates 
that the interference observed by Smith 
et al.” was due to interaction between 
the sulfur and the colloidal silver 
which is the end product of the reac- 
tion of the reagent with tetraethy] lead, 
and not to interaction between the sul- 
fur and the alcoholic silver nitrate. 

When samples of gasoline contain- 
ing polysulfides were shaken with 
elemental mercury a black precipitate 
formed even though the gasoline gave 
a negative Sommer test (sensitivity 2 
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Sub Tested 





Why Tested 





Mercaptans 
Elemental Sulphur Nil 
To 10 percent Nil 


High* Nil 
One percent Nil 


Tar Bases 
Peroxides 
Aldehydes 


Phenol 
Cresyliec Acid 
Catechol 


Resoreinol 
Hydroquinone 


Colored gasoline oxi- 
dation products 


0.5 percent Nil 
0.5 percent Nil 
c.0.1 percent Nil 


.0.1 percent | Nil 
¢.0.1 percent Nil 


| White ppt. of AgSR. | Common Constitu- 


Reduced sensitivity 
by dissolvin 


May be removed wash 
| with aqueous / 4 
Interfered with TEL determina- 
ton? 


ent 
Sometimes present 


Constituent 
Oxidation Product 
| Oxidation Product Formaldehyde turned reagent 
brown on heating. 
Constituent 
Constituent 
Can give mirror * AgNOs in 95 percent ethanol re- 


duced to mirror* 


AgNOs in 95 percent ethanol re- 
d to mirror’ 
Washing with 50 percent alcohol 


Can give mirror 4 


and | reduced interference 


discoloring the re- 


_ agent 

Aniline 0.5 percent Nil 

UOP Inhibitor No. 1 | 0.1 percent 

ppt 

UOP Inhibitor No. 4 | Saturated 0.1 per- 

cent | Dp 

UOP Inhibitor No. 5 | 0.1 percent 

ppt. 

Du Pont Copper de- | Saturated 0.1 per- | Green color 
activator cent 

Tetraethy! Lead 0.1-0.5 mi/gal 

| jor 


Amber color black 
Purple color black 


Purple color black 


Yellow to brownish 
black col 


Aviation gasoline 
additive 

Additive Interference removed by wash 
with 2N NaOH in 5O percent 
ethanol. 

Additive Interference reduced by wash 
with NaOH in 75 percent eth- 
anol 

Interference reduced by wash 
with 90 percent ethanol 

luterference remo by 50 per 
cent ethanol wash 


Additive 
Additive 
Additive 


(*) Test carried out on sample of olefenic gasoline that had been subjected to oxidation with oxygen. It gave very strong 


qualitative tests for peroxides with potassium iodide, ete 
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p-p-m, elemental sulfur‘). This treat- 
ment had a slight effect on decreasing 
intensity of the color of the test with 
alcoholic silver nitrate. The reason for 
this is unknown, as is also the reaction 
involved between the polysulfides and 
the alcoholic silver nitrate. However, 
it seems possible that the alcoholic 
silver nitrate may react with tri-, tetra- 
and penta- sulfides and that the mer- 
cury reacts with only the penta-, or 
penta- and tetra- sulfides. This hy- 
pothesis would be exceedingly difficult 
to prove because of the great difficulty 
in preparing samples of each class of 
polysulfide uncontaminated by mem- 
bers of the other classes. 

However, from the results of this 
work it can be safely taken that al- 
coholic silver nitrate is a specific re- 
agent for the higher polysulfides in 
gasoline in the absence of tetraethy] 
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lead and high oxidation inhibitor con- 
centrations. 


Experimental 

1) Reagent: The reagent was pre- 
pared by dissolving 5 gm. silver nitrate 
in a minimum of water and making up 
to 100 ml. with ethanol and water so 
that the final solvent contained ap- 
proximately 85 percent ethanol. 

2) Polysulfide Solution: Doctor- 
sweetened cracked shale gasoline was 
used without further treatment as the 
polysulfide solution. Occasional sam- 
ples failed to react with the reagent 
indicating that the doctor sweetening 
process did not invariably give rise to 
polysulfides, Since the initial mercap- 
tan content of the gasoline was ap- 
proximately 0.0002 M (0.01 percent S 
by wt.) the maximum polysulfide con- 
tent would be 1 x 10° M and the actual 
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microspheres two samples of different 
particle shape, hardness, and attrita- 
bility; and the used catalysts material 
content would probably be much less. 
For lack of a suitable analytical 
method the polysulfide concentration 
could not be determined. 

3) Method of Test: Five ml. of the 
polysulfide solution were shaken with 
1 ml. of the reagent for one minute 
and then allowed to stand. The lower 
reagent layer darkened to brown or 
violet in the presence of polysulfides 
Sometimes green or pink colors were 
obtained due to the presence of inter- 
fering materials 

4) Testing for Interference: Refer- 
grade iso octane did not 


ence fuel 


react with the reagent under any of 
the conditions tried so the effect of 
possible interfering materials was car- 
ried out in solution in iso octane. The 
results are given in Table 1. 

5) Dilution of Reagent: As the water 
content of the reagent was increased 
beyond 20 percent by volume the in- 
tensity of the color from the test de- 
creased, With 30 percent water only 
a slight color was formed and, with 
40 percent water, there was no reac- 
tion with the polysulfides. 

When 95 percent alcohol was used 
as the solvent for the silver nitrate it 
gave a silver mirror in the presence of 
tar acids. This appeared to be due to 
the reduction of the reagent by the 


x x x 


oxidation products of the tar acids. 
The use of 85 percent ethanolic silver 
nitrate eliminated this trouble. It has 
been shown elsewhere* that silver 
nitrate in 95 percent alcoholic solution 
gives a silver mirror with ortho and 
para dihydric phenols. 
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Tiny Still Developed by Texas Company Research Staff 








the pressure 


at the mean free path of the 


distance 


than the 


bed to the « 


molecules is greater 


from the charge ndensing 
suriace 

A stillman working on one of the 
Texacc "s 


hi 


huge multi-story units at any of 


big refineries might well scratch $ 


head over a processing report where the 


charge stock weighed less than a pinch 


of salt 


126 


Claude Reed of the Analytical and Testing Department at Texaco’s Beacon, N. Y., Laboratories 
holds @ special refining unit used for distilling minute samples of low volatility materials. Ordinary 
distillation would decompose such material and prevent analysis. 
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Figure 4. Particle size 
Distribution Catalyst 
Sample B-3. 


PARTICLE DIAMETER: MICRONS 


AVING selected a standard air 
rate for the elutriation pro- 
cedure, an attack was then 


made on the density effect. In develop- 
ing the technique for compensating for 
catalyst density, preliminary rationali- 
zation took the following course: 

1) As the data in Table 6 demon- 
strate, a air elutriation test shows a 
variable deviation from the corre- 
sponding screen analysis. It was 
reasoned that since the fritted disc 
modification substantially eliminates 
the effect of attrition and hardness, 
then the discrepancy between screen 


} 


EFFICIENT OPERATION of 
| fluid catalytic cracking units 
is greatly assisted by an ac- 
| curate knowledge of the par- 
ticle size distribution of the 
catalyst in use. A variety of 

analysis means developed to 
| serve this need produce a va- 
| riety of results. The analysis 
method reported here, devel- 
oped specifically to meet 
requirements of a catalyst 
manufacturer is, in the opinion 
of the manufacturer's staff. 
“the best method we have 
seen to date for determining 
accurately the particle size 
analysis of our fluid type pe- 
troleum catalysts.” General 
adaptation of this method of 
particle size analysis is their 
hope. 

Part I of the three-part dis- 
cussion appeared in the June 
issue and Part II in the July 
issue. 


10 90 
WEIGHT PER CENT FINER THAN INDICATED DIAMETER 


IMPROVED METHODS FOR— 
The Particle Size Analysis 
of Fluid Cracking Catalysts 


Part Ill 


F. EMERSON IVEY, JR. 
The Davison Chemical Corporation, Baltimore 


and Roller data at the same particle 
size level could be used to develop a 
correlation with density. 

2) Although the particle density can 
be calculated from chemical and 
physical measurements, the complexity 
of these methods precludes their use 
on a routine basis for each particle 
size distribution analysis. However, it 
is reasonable to expect that changes in 
chemical constitution and pore volume 
should also be reflected in a more 
easily measureable density such as the 
familiar compacted density. 

3) The change in particle density 
due to adsorption of water vapor dur- 
ing elutriation with 60 percent relative 
humidity air can be readily calculated 
knowing the initial density, the initial 
total volatile analysis, and the total 
volatile content after elutriation. Such 
a calculation is completely rigorous. 

Upon these basic premises, a pro- 
gram of tests was designed to establish 
whether a sound correlation could be 
achieved, reasoning that a significant 
correlation would then serve as de 
facto verification of the assumptions. 
First, it was necessary to establish the 
rate of moisture adsorption during 
elutriation with 60 percent relative 
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humidity air. The data in Table 10 
show the total volatile content of each 
fraction of six of the catalysts previ- 
ously discussed under the subject of 
the effect of air humidification. It is 
seen that although a small adsorption 
gradient does exist during the test, 
equilibrium is nearly reached during 
the separation of the first fraction. 
Thus, if the total volatile content of 
the 40-80 micron fraction is used to 
represent the total volatile of the en- 
tire sample after testing, the average 
error is approximately +0.8 percent, 
which at the 0.7 density level is equiva- 
lent to +0.007 grams per cubic centi- 
meter (0.44 pound per cubic foot). 
This is insignificantly small, as refer- 
ence to the final correlation shows. 

To establish the density correlation, 
a series of 12 catalyst samples were 
prepared. These catalysts were spe- 
cially chosen to represent as wide a 
spread in density, manufacturing 
source, and physical condition as 
could be found. The B series represent 
six catalysts of varying density manu- 
factured by one process; the C series 
two catalysts of widely different par- 
ticle size distribution and density 
manufactured by a second process; the 
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TABLE 11 


Particle Size Analysis Using Screening and Air Elutriation with Fritted Dis 


AFTER PREHUMIDIFICATION 


Sereen Analysis (U.S 


SAMPLE 


IDENTIF On Os On 0 


Ground B 


Ground B-3 


Ground B 


high 


complete range of all 


of extremely hardness and den- 
sity. Thus the 
variables which can be anticipated in 
catal ytic 
passed, the purpose being to present 


materials has been encom- 
the most extreme demands to the cor 
relation. From these 12 large samples, 


12 pairs of duplicate one-quart 


samples were prepared and codified 


identification placed on the jars, One 
of each pair was then submitted to the 
laboratory for a single screen analysis, 


duplicate elutriation analyses using 
the fritted disc and 60 percent relative 
humidity 


density 


air, duplicate compacted 
measurement, and duplicate 
total volatile analyses on the original 
10-80 micron 
completion of 


frac- 
this 
each 


sample and the 
tion At the 
series, the second sample of 
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On 100 


Density 
TLV. @ 


On 140 On 200, T2080 Gms./co Lb./ct. 1750 


0.74 46.2 15.25 
074 46.2 
o74 46.2 


4e 
46 
7 
47 


facke 


pair was submitted for the same tests, 
but these samples bore different coding 
from the first set. By this means, abso- 
lutely impartial handling of the analy- 
ses was assured, since only the Quality 
Control Group was aware of the true 
identification of the samples, The re- 
sultant data are tabulated in Table 11. 
Using the average of all the data on 
each of the twelve catalysts, the com- 
pacted densities were corrected for 
moisture adsorption to give what we 
shall call the “elutriation density,” 
using the relationship: 


100 — A 

100 — B 
Elutriation density in grams 
centimeter 


Pr 


per cubic 


mpacted density in grams 


AIR ELUTRIATION 
AS DETERMINED 


9.0 L. Min. Air 


Blut. | Density 
Density Ratio=R 


per cubic centimeter 
Total volatile content of the 
untested sample in weight 
per cent 
lotal volatile content of the 
40-80 micron traction in 


weight per cent 


The screen and elutriation data were 
plotted on logarithmic-probability co- 
ordinates, since it is generally accepted 
that above 10 microns fine powders are 
characterized by this type of size dis- 
tribution. A typical example is pre- 
sented as Figure 4. 

At this point it is necessary to de- 
cide upon the nature of the index 
which shall be used to describe the 
deviation between the screen and 
the elutriation data. One such index 
was already available; the Roller 


Petroleum Refiner—V ol. 30, No. 9 





ratio, defined as the ratio of “on 200 
mesh” to 80+ microns by the Roller 
analysis. This was considered unsatis- 
factory because the ratio is based upon 
the weights present at different par- 
ticle diameters. It was reasoned that 
the elutriation apparatus is essentially 
a means of measuring particle diame- 
ters, and that a change in particle 
density has the effect of shifting the 
magnitude of the diameter as meas- 
ured at fixed conditions. Therefore, the 
desirable index should be a ratio of 
particle diameters by the two analyti- 
cal methods. Accordingly, the so-called 
Density Ratio R was adopted and de- 
fined as the ratio of the particle 
diameter taken from the screen analy- 
sis curve at the weight percent level of 
the elutriation 80 micron fraction, to 
80 microns. Attention is also called to 
the fact that, since the Density Ratio 
considers a section of the screen curve 
between the 100 and 200-mesh points, 
the effect of the bias created by the 
200-mesh sieve is considerably re- 
duced, Therefore a closer agreement 
with the true diameter is obtained than 
would be expected from the 200-mesh 
screen alone. The indices for the 12 
catalyst samples are shown in Table 
11, and the method of determining 
one of them is illustrated in Figure 4. 

The “elutriation density” and the 
“density ratio” are then available for 
correlation. The resulting plot is 
shown in Figure 5. The narrow band 
of dispersion of the plotted points 
around the line is outstanding. By cal- 
culation, the correlation coefficient 
was found to be —0.987, i.e., the state- 
ment that a correlation of these two 
variables exists can be made with 
better than 99 percent confidence. The 
square of the correlation coefficient 
also leads to the conclusion that 97.4 
percent of the variation in the ordinate 
is explained by the variation in the 
abscissa. The equation of this line was 
calculated by the method of least 
squares assuming that the line re- 
quired is that which gives the best 
estimate of the ordinate from a given 
value of the abscissa, The equation is: 


R = 1.854 — 0.982px 
Where: R = Density ratio 
Px = Elutriation density: 
grams/ cc. 

Of immediate concern was the fact 
that this correlation of elutriation 
density vs. change in measured diame- 
ter is a straight line. It has already 
been shown that the Stokes Law rela- 
tionship is a square root function, If 
both these observations are correct, 
then it must mean that the relation- 
ship of p, to pe (the elutriation den- 
sity) is other than a straight line. It 
has been mathematically derived that 
such a condition can exist and further 
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that the relationship of the two types 
of density measurements is of the 
form: 
By a 1 
” b bf( es) 
where: px = Elutriation density 
a = 1.854 = Intercept of corre- 
lation line (Figure 5) 
b = 0.982 = Slope of the corre- 
lation line (Figure 5) 
P. = Particle density 


The correlation provides a means 
for correcting the diameter of 80-+- 
micron particles to a common density 
basis. However, it is obviously neces- 
sary to correct the entire distribution 
curve to the same basis. Rationaliza- 
tion of the physical factors involved 
indicates that this same factor R ap- 
plies equally to all points of the meas- 
ured distribution, although its magni- 
tude is developed entirely from work 
with the 80+ micron fraction. The 
Stokes Law relationship between par- 
ticle diameter and density is independ- 
ent of the magnitude of the diameter; 
the effect on measured diameter of a 


specific change in particle density is 
percentage-wise the same whether par- 
ticle be 20 or 80 microns in diameter. 
The density ration R is therefore used 
as a multiplier to correct the diameter 
of all points on the distribution curve 
to base density. 

While the mechanism is thus made 
available for adjusting the measured 
particle diameters to a uniform basis, 
the resultant data are not of the type 
which are generally useful. The above 
procedure adjusts the end diameters of 
each measured catalyst fraction to new 
diameters at the measured weights. 
That which is actually desired is the 
the corrected weights of each fraction 
at the original end particle diameters. 
The transformation from one basis to 
another is derived as follows: 

Assume that a variate d (the particle 
diameter) is distributed logarithmico- 
normal, i.e., that log d is distributed nor- 
mally, and that the form of a frequency 
function is given by 
1 IS m) 


V27T @ 


fy) 


Figure 5. Effect of Catalyst Density During Air Elutriation. 
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TABLE 12 


Theoretical Effect of Air Rate in Roller Apporatus 


Fixed Condinoas 
g: Accel. of Garvity = 980 cma_/sec.* 


oe: Density of Air = 1.165 x 10° Gms_/cc. @ 75° F 


w® Viscosity of Air = 
Meokes Law 
Dy*a\ ore 


Maximem Particle Die. Dy: Cm. 
Roller Cylinder Diameter : Cm. 


1.888 x 10°*)? poises @ 60 percent Relative Humidity and 75° I 
Binder's Correlation: 
[aD ete peo 


rs a 


= ReCi 2 
3u? 


2x io 4x le 
11.42 571 





Pore Volume: Cc/gm 


Partvele Density o 
B = 65404/>,.D,* 


{(Re)* = 427 x 10%),D,* 
Re: from “B” Number 

from f(Re)? 
Rew 0.1620 Re 


Dou D, 


from “B 


from f(Re)? 
Areas X V X 


1000 


Rate = from “B” 


from {(Re)? 
from Stokes Law 


log geometric mean diame 
ter 

= 50 percent point of original 
distribution plotted on 
log-probability paper 


where 


log geometric standard de- 
viation 
50 percent point 
15.87 percent point 
84.13 percent point 
50 percent point 


of the 


original distribution plot- 
ted similarly 


log d, the frequency function 
mes 


For y 
then be« 
(log d- 

f(d) = 20 


m)* 


Since the corrected distribution is de- 
rived by multiplying the diameter d by 
the density ratio R, the frequency func 
tion {(Z) can be written 

(log Z — log R — m)’ 
2e° 
l 
V2r Ze 


where Z Rd 


#(Z) 


he Y Z log k *- m) 


o 


Consequently, if 


is taken as the standardized deviate, the 
new weight distribution can be calcu- 
lated by using the values of the above 
standardized deviate in a table of the 
areas of the standard normal-distribution 
which can be found in most texts on 
statistical methods 


Another and probably more conven- 
ient solution is a completely graphical 
one. This is demonstrated in Figure 4. 
The elutriation data are plotted as ob- 
tained from the apparatus after first 
being corrected to 100 percent weight 
recovery on an output basis. “The 
elutriation density” is then calculated 
as indicated earlier, and the density 
ratio is determined from the correla- 
tion, This ratio is used as a multiplier 
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0.35 045 | 055 


|} 035 0.45 


1440 | 1.282] 1.153] 1440/ 1.282 


| 
1.987 1.870 
36 | CO3.0 
0.15 | 0.135 
0.167 0.149 
6.07 5.46 
6.76 6.04 
| 


9.33 8.40 


10.40 9.27 
10.20 9.09 


with the 20, 40, and 80 micron diame- 
ters, giving new diameters which are 
plotted at the determined weight frac- 
tion cut points. Through these points 
a smooth curve is drawn, placing any 
existing curvature at the fine end. This 
is done because experience has shown 
that deviation from a_ logarithmic- 
probability distribution occurs chiefly 
below 20 microns. From the plotted 
curve, new weight fractions are read 
at the standard cut points of 20, 40, 
and 80 microns. These are the values 
reported. It is apparent that the par- 
ticle size distributions so obtained are 
directly comparable even though the 
densities of the catalysts be widely 
different. Furthermore, one continuous 
curve can be drawn through the screen 
and elutriation data, and this curve 
agrees well with the microscope count, 
except in the middle range, as already 
discussed. This is demonstrated by 
superimposing the curves of Figures 
1 and 2. The mathematical and graphi- 
cal solutions have been proved to yield 
the same answer. 

Thus far, specific description of the 
equipment and the operating proced- 
ure used in the air elutriation work 
has been avoided. The standard Roller 
analysis apparatus as marketed by 
American Instrument Company was 
modified by substituting for the jet 
and U tube the fritted glass sample 
tube already described. and by elimi- 
nating the U tube hammers, Approxi- 
mately 15 cubic centimeters of catalyst 
were measured into the sample tube, 
and the tube attached to the bottom 
of the 41-inch i.d. cylinder to carry 
out the nominal 0-20 micron separa- 
tion. A tared-paper thimble previously 
stored in an atmosphere of 60 percent 
relative humidity was fastened to the 
gooseneck at the cylinder outlet, and 
the air rate advanced immediately to 


055 | 035 | 045 | 0.55 


1.153 | 1.440 
561 | 530 | 502 | 561 


Walker, Lewis, McAdams, Gilliland Correl. 
4gDp* ol oe 
{(Re)? = — a 
Bu? 


8 x 10% 

3.175 
0.35 0.45 0.55 
1.282 


1.153 


1.282 1.153 1.440 


31.50 28.02 25.23 31.50 
1.15 1.05 09 | 1.15 
1.09 0.99 0.90 1.08 

23.3 213 19.43 23.3 

22.1 20.05 


a9 | 820 748 


18.22 22.1 
11.10 


8.50 7.71 7.02 10.50 
10.20 908 a8 12.61 


9 liters per minute. Elutriation was 
continued for exactly 20 minutes at 
which time the air was turned off and 
the thimble weighed. The 21-inch i.d. 
cylinder was then placed in service 
with a fresh tared and humidified 
paper thimble, and the nominal 20-40 
micron fraction similarly removed in 
20 minutes, The sequence was repeated 
using 11-inch i.d. cylinder for the 
removal of the 40-80 micron fraction. 
The material remaining in the fritted 
glass sample tube after the removal 
of the 40-80 micron fraction was 
weighed and reported as 80+ microns. 
The determined weights of each frac- 
tion were all corrected to 100 percent 
weight recovery on an output basis and 
these values were then adjusted for 
density as previously described to ob- 
tain the final reported analysis. 

Two controversial points are in- 
volved in this procedure: the use of 
a definite time interval for separating 
each fraction. and the use of a l¥g 
inch i.d. cylinder for the split at 80 
microns. Concerning the technique for 
determining fraction cut points, two 
methods are generally used: the “time 
interval” method which involves run- 
ning for a fixed time, and the “end 
point” method which comprises run- 
ning until no more than 0.1 gram 
(approximately 1.5 weight percent of 
sample) passes overhead in an addi- 
tional five minutes. The data presented 
in Table A indicate that in the case 
of the procedure described above, a 
time interval of 20 minutes per cut is 
synonymous with the end point 
method, since the maximum change in 
any fraction caused by 5 additional 
minutes was only 0.5 weight percent. 

Therefore. it is felt that ample 
justification exists for accepting a 
fixed 20-minute time interval for the 
separation of each fraction. 
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Particle Range: Microns 


Tue: Minutes in excess of 20 


Tecan of explo 
Number of tests 





+08 | +05 
1 | 19 








+1.14 | 
1 | 
sine 





Note: Data obtained in conjunction with runs summarised in Table 11. 


A second point of confusion in the 
Roller apparatus is the diameter of the 
cylinder used to make the 80 micron 
split. The cylinder originally marketed 
was 114-inches i.d. but at a later date 
the diameter was increased to 114- 
inches, In spite of this change by the 
supplier, our laboratory and others 
have continued to use the 11-inch 
cylinder, a decision which is justified 
both by the cleanness of the separation 
of the fractions as previously indicated 
in Table 9 and by the theoretical con- 
siderations which follow. 

Returning to Stokes Law, it is ap- 
parent that since velocity is a direct 
function of the square of the particle 
diameter and also is an inverse func- 
tion of the square of the cylinder di- 
ameter, then the cylinders used to 
separate to 10, 20, 40, and 80 microns 
should be sized in multiples of 8, 4, 
2 and 1 respectively, This apparently 
was the basis for the design of the 
original Roller cylinders. However it is 
generally accepted’®’*:** that above a 
Reynolds number of 0.4 (equivalent to 
about 60 microns for the particle densi- 
ties normally encountered). deviations 
from the Stokes Law relationship de- 
velop. Several empirical methods for 
calculating above this range have been 
published, among them those by 
Binder,” and Walker, Lewis, Mce- 
Adams, and Gilliland."* The results of 
calculations using these correlations in 
contrast to the uncorrected Stokes Law 
are shown in Table 12, and are pre- 
sented graphically as Figure 6, It is 
immediately apparent that the two 
correlations give exactly opposite di- 
rective concerning the correct diameter 
of the smaller cylinder. However, work 
by Matheson’? has indicated that 
“Binder’s method agrees with experi- 
mental results over a large range of 
particle sizes and particle densities.” 
In view of this theoretical background, 
the work herein reported was carried 
out using a 114-inch diameter cylinder 
for the 80-micron separation. As previ- 
ously mentioned, the separation effi- 
ciency thereby obtained (Table 9) pro- 
vides practical verification of the 
theory and of Matheson’s work. 


Final Statistical Evaluation 
of the Tests 
Having developed apparently satis- 
factory screen and elutriation test 
methods, it was then necessary to 
design a_ statistical experiment to 
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evaluate the over-all laboratory per- 
formance using these techniques. The 
following information was felt to be 
essential, and the statistical design 
was therefore made to provide these 
specific data: 
1) Screen Test 

a) Precision of the method on cata- 
lysts of different particle size distribu- 
tions. 

b) Effect of the matched sieves on 
precision and level. 

c) Effect of sample preparation on 
precision. 


2) Elutriation Test 


a) Precision of the elutriation pro- 
cedure on catalysts of different particle 
size distributions. 

b) Loss in precision introduced by 
the total volatile and density measure- 
ments. 

c) Loss in precision introduced by 
variance in mechanical manipulation 
of the data. 

d) Effect of sample preparation on 
precision, 

Three inherently different catalysts 
were chosen for this experiment: the 
ground B-6, ground F-1 and ground 
C-2 previously used in developing the 
density correlation. Three samples of 
each catalyst were prepared i the 
method previously described. One 
sample of each catalyst, bearing non- 
descriptive identification, was submit- 
ted to the laboratory for screen analy- 
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TABLE 13 
Precision of the Screen Test 


A. Precision (20 Limits for Individual Determinations) 





Preeision of Screening 
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Precision of the Air Elutriation Test 


Particle Size Distribution of Samples—Averages 


Before Adjustment for Density 


NOMINAL FRACTION: Micreas 0-204 


Weight 


Actual Weight and Diameter Percent Microns 


Percent 
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sis after saturation, compacted density, 
total volatile content before and after 
air elurtiation, and air elutriation. All 
tests were run in duplicate. In addi- 
tion, each of three laboratory foremen 
independently plotted the air elutria- 
tion data and reported the final values 
for every elutriation test. At the com- 
pletion of the work, the unused sam- 
ples were returned to the Quality 
Control group, re-identified, and sub- 
mitted for the same system of analyses. 
The second and third samples of each 
catalyst were treated in the same man- 
ner. Only by such organization of the 
analytical routine is it possible in one 
experimental design to obtain positive 
answers to the numerous questions 
propounded. 

The data from this final study have 
not been included because of their 
voluminous quantity. However, the 
statistical analvses and conclusions 
are shown in Tables 13 and 14. The 
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precision of the screen analysis was 
found to be +0.79 percent with the 
100-mesh sieve and +3.34 percent 
with the 200-mesh. Proper statistical 
tests of the data show that the preci- 
sion is independent of the particle size 
distribution of the sample so that 
these estimates of precision are based 
on the grouped data. The data also 
prove that the sampling procedure 
heretofore described produces dupli- 
cate samples which are statistically 
identical insofar as screen testing is 
concerned. Finally, 31.6 percent of the 
variability of the 100-mesh analysis 
and 68.6 percent of the variability of 
the 200-mesh analysis were found to 
be caused by the previously mentioned 
variance between the supposedly 
matched screens. With reference to the 
elutriation test, the overall precision 
is shown to be + 0.8 percent at the 20- 
micron level and +3.3 percent at the 
80-micron level. Of this total variabil- 


ity, 75.0 percent at the 20-micron level 
and 51.5 percent at the 80-micron level 
are due to the elutriation test, 12.5 
percent at the 20-micron level and 
12.1 percent at the 80-micron level to 
the total volatile and density analyses, 
and 12.5 percent at the 20-micron level 
and 36.4 percent at the 80-micron level 
to the plotting operation. As in the 
screen test, particle size and distribu- 
tion and sample preparation were 
found to have no statistically signif- 
icant effect on precision even though 
the data show a numerical difference 
at the 80-micron livel due to sampling. 
Inspection of the “on 200-mesh” con- 
tent and corresponding 80-+- micron 
content of the three test samples gives 
proof of the earlier statement that the 
screen and elutriation methods herein 
developed provide a continuous par- 
ticle size distribution curve. 

The 0-20-micron fractions of the 
particle size distributions, shown in 
Table 14B were calculated on the basis 
of the 414-inch cylinder separating at 
20 microns under conditions such that 
the subsequent cylinders separate at 
10 and 80 microns. But it has already 
been indicated that in practice this 
cylinder separates at 24 microns, If 
this is the case, then the actual diame- 
ters shown in Table 15B are in error. 
However, the error can properly be 
handled when calculating the actual 
diameter by using the factor R as a 
multiplier of 24 microns rather than 
20, and determining the over-all dis- 
tribution using the diameter thus cal- 
culated with the diameters of the two 
larger fractions already established. 
When this is done, the distributions of 
the three catalysts shown in Table 14B 
become: 

Actual Fraction: Microns 0-20 20-40 20 
Ground B 4.5 10.2 2 > 


6 6 
Ground C-2 4.7 9.2 3 ’ 
Ground F-1 11.7 18.1 60.3 19 
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Newport shoots the brushes through the tubes with an air-water 


at 75 lbs. per sq. in. They come from the far end 


like projectiles. Another Revere contribution was to assist in the design of a target to stop the brushes without damage. 


@ Condenser tubes almost immediately acquire a film 
that protects the metal from corrosion. Such film is 
thin, and beneficial. If it does not form, the probability 
is that the wrong alloy has been selected. It is part of 
Revere’s service to collaborate with you in selecting 
the alloy that will be most economical in the long run. 


There is another and much heavier type of formation 
within a tube that impairs its operation, or shortens its 
life, or both. This is the deposition of foreign matter 
such as shells, which may cause erosion-corrosion 
effects, and the growth of organisms such as algae. 
The latter materially reduce heat transfer. 


Take the case of the Newport Electric Corporation, 
Newport, R.I. Its condensers are cooled by harbor 
water, with the result that algae and other marine 
organisms coat the tubes, reducing efficiency, lowering 
the vacuum, and increasing fuel consumption. 


This utility is exceptionally well managed, with a 
systematic tube-cleaning program. However, it found 
that brushes and rubber plugs used for cleaning wore 
out quickly. Revere took a close interest in this prob- 
lem. One of Revere’s customers makes nylon brushes 
for cleaning tubes in dairies, and it was suggested that 


a modification of these be tried. Results: over 300 tubes 
cleaned per brush, a much longer life than anything 
previously used, aid a half-inch gain in vacuum, 
meaning dollars and cents saved in fuel. 


Revere makes condenser tubes and plates in all the 
usual alloys, and is glad to collaborate not only in 
specification, but in other condenser problems, as this 
case history shows. We are only too glad to work with 
you on any matter involving condenser and heat 
exchanger operation. Our wide experience, and con- 
tacts with many industries will be made freely available 
to you. Write the nearest Revere office. 


/ lélls: Baltimore, Md.; Chicago and Clinton, Til; b. -t Mis Leos Angeles 
and Riverside, jew Bedford, 5 


Ca 
Sales Offices im Principal C Cities, Disribosors Beer Eve 
SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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REFINER AUTHORS 
and Other Personalities 


George Gibbs Named 
PR Associate Editor 


George B. Gibbs, who became Associate 
Editor of Perroteum Reriner on Septem 
ber 1, graduated last month from the Uni- 
versity of Texas with an M.S. degree in 
chemical engineering. Between his B.S. and 
M.S. degrees he sandwiched in four years 
of industrial experience as well as twi 
years of Naval duty. He spent tw 
with The Dow Chemical Company at 
Midland, Mich., and Freeport, Texas 
doing research and development work 
and then in 1948 the Arabian 
American Oil Company for a tour oi 
Saudi Arabia, Dhahran and Ras Tanura 
as a chemical engineer 

Gibbs returned to the United States 
in October, 1950, to undertake graduate 
work at the University of Texas. He was 
d with the Texas Company 
Lawrenceville, Ill., for a short time as a 

naineer trainee before 
with Arabian American 
assignment Gibbs will be 
responsible for a namber of fields 
activity, including natural gasoline and 
the light hydrocarbons, maintenance and 
yperation, and the regular Refiner “How 


» years 


joined 


associate 


process Lome 
overseas 
' 
In his new 








Information, formal and otherwise, about 
the men who write for PETROLEUM 
REFINER as well as others prominent in 


the processing industry. 








George 8. Gibbs 


To Do It” section. In addition, he 
also give editorial assistance along other 
lines 


will 





Mills and Shabaker Are Collaborators 








{ 


comes to wu 

A. Shabak 

re a natural tean 
illing Aging f 
acking Catalysts found n page 9 

Shabaker began working with 
tic experiments in 1930 when he 
he du Pont Ammonia Corpo 
rtly after graduation from the 


cata 
joined 
ration 


Uni 


vers f Minnesota. Then in 1931 he 
joined Houdry Process Corporation t 
participate in various phases of the early 
! nt of the catalytic cracking 
Development, production and 
ication of catalysts for 
and 


developme 


} 


app 


cess 
l this process 
remained, his 
interest. Numerous 
under Shabaker’s name 


1 became has 
professional 


issued 


najor 
patents 


Forrest E. Gilmore 


indicate his pioneering work and activi 
ties in this field 

Dr. Mills, assistant director of researc! 
at Houdry Process Corporation, began 
a career associated with the petroleum 
industry up in Saskatchewan, Canada A 
bachelor and master of science from the 
provincial university, he continued to 
Columbia University where he was 
awarded a Ph.D. degree for work don 
with Professor H. C. Urey on the sepa 
ration and application of isotopes. After 
instructing at Dartmouth College a year 
he joined Houdry in 1940. He has sinc« 
engaged in catalytic research for the 
petroleum industry. Dr. Mills also holds 
numerous patents on clay and other 
catalysts, and in conjunction with Hou 
dry staff members, has published techni 
cal data which served to identify the 
acid chemical nature of cracking cata 
lysts, their structure and mechanism of 
action on hydrocarbon molecules 

Dr. Mills is a member of the Ameri 
can Chemical Society, American Asso 
ciation for Advancement of Sciences 
Sigma Xi, and other organizations 


Phillips Engineers 


Write of Gas Plants 


The authors of “Modern 
Gas Plants for Catalytic 
which appears on page 196, are bot! 
Phillips Petroleum Company process 
engineers who live in Bartlesville, Okla 

Forrest E. Gilmore, a 1916 chemica 
engineering graduate of Kansas Stat« 
College, has designed and constructed 
40 natural gasoline plants during his 
lengthy career. In 1918 he enlisted in 
the Signal C later became a flyine 
cadet at Souther Field, Ga. His aero 
nautical career cut short by the armis 
tice, he joined the Frank P. Peterso: 


Trends in 
Cracking’ 


rps 


H. A. Shaboker 
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PENBERTHY 
“FLOATING SHANK” 
Permits %” Variation — 
in Center-to- 
of Vessel Tapping 


An important new feature now available on all Penberthy 
drop forged steel gage volves is the “floating shank”... an 
improvement that has money-saving advantages to many users 
of liquid level and water gages. 

e “floating shank" compensates for inaccuracies in the 
center-to-center distance of the tapped holes in the vessel on 
which the gage is mounted. The variation can be as much os %”. 
It provides a mounting flexibility not elsewhere obtainable . . . 
it saves time during installation of the gage . . . it eliminates 
stresses that are often induced during mounting. 

The Penberthy “Floating Shank” can be had at slight addi- 
tional cost . . . specify it on your next order for Penberthy 
drop forged steel (or alloy) gage valves. 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
Detroit 2, Michigan 
Estoblished 1886 Conodian Plant, Windsor, Onterio 


Gulf Publishing Company Publication 
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Another 
PENBERTHY 
First 


eeoeeeeeeeeees ee eeeee? 
OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING 
JET PUMPS 


Automatically operated by 
air, gas of steam pressure 

. . Will pump without clog 
ging any liquid that will flow 
through pipes. Ask for Bul- 
letin 5030 


PENBERTHY EXPLOSION-PROOF 
SUMP PUMPS 
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Motor and switch totally enclosed. Under- . 

writer approved for Class 1, Group D, and » 

Class 2, Groups E, F and G hazardous loca- 

tion. Made of copper and bronze throughout. e 
Ask for Bulletin 4929. 
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PENBERTHY EJECTORS 
A simple jet pump operated by air, water or 
steam. Needs no lubrication . . . will not get 
out of order. Ask for Bulletin 5080. 
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REFINER AUTHORS ...and OTHER PERSONALITIES 





Company, petroleum engineers, in Tulsa 
During the 1930's he was named presi 
dent and manager of General Frigid 
Transportation Company of New York, 
and spent some six years doing refrig- 
eration research. In 1939 he reentered 
the petroleum field, first as president 
and manager of Walter P. Chrysler's 
Black River Oil Company, and then 
engaged in independent oil exploration 
work. He joined Phillips in 1941 as 
correlation and analytical engineer in 
the Natural Gasoline and Gas depart 
ment 
After 
was appointed 
to F. E. Rice, 


a year in that position, Gilmore 
administrative assistant 
vice president of the 
Natural Gasoline and Gas department 
From October, 1943, to September, 
1944, he was operation engineer in the 
department, and then was transferred to 
the Refining department as administra 
tive assistant. Three years later, he was 
made supervising engineer in the Prox 
ess Engineering division and served in 
that capacity until December, 1950, when 
he was appomted assistant chief process 
engineer 

Robert D. Bauer, a member of Phil 
lips Refining department, joined the 
company December, 1946, at the Kansas 
City, Kansas, refinery. He did process 
development work until appointed to 
tartlesville as process engineer 
Bauer was born at Junction City, Kansas 
Kansas State College 
ed in chemical engineer 
ing. Before joining Phillips, he worked 
for a rubber company three years in 
the synthetic rubber division. Bauer is a 
member of Sigma Tau and Phi Lambda 
Upsilon 


senior 


and attended 
wher: he major 


Poul Zurcher 


Dewaxing Series |s 
Report on Research 


Paul Zurcher, already known to 
Perroteum Reriner readers for his con 
tributions to the March, 1950, article en 
titled “Extraction of Mercaptans by 
Means of Adsorption,” is this mont! 
author of a two part feature entitled “Notes 


on Dewaxing.” Part I starts on page 119 
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Clyde Berg 


Zurcher is a multilinguist and a world 
traveler, born in Switzerland, whose pro- 
fession has taken him to all parts of 
Europe and the Western Hemisphere 
He had worked in Italy, France, Bo- 
livia and Colombia prior to joining Con- 
tinental Oil Company in 1927 as research 
technologist working with dewaxing, 
manufacturing of lubricants and a num- 
ber of other fields. He joined the staff of 
the University of Tulsa in 1947 and is 
now teaching petroleum refining and 
graduate research, The current two part 
series is an “abstract with conclusions” 
from the records of his work as tech- 
nologist at the Continental Oil Company 
plant at Ponca City, Okla 


Hypersorption Author 
Loves Sailboat Race 


Clyde Berg is becoming PR's au- 
thority on Hypersorption. In 1949 he 
collaborated with three other Union Oil 
authors to bring PR readers “The Hy 
persorption Process for Separation of 
and Vapors.” His current article 
appears on page 241 and is entitled: 
“Hypersorption In Modern Gas Proc- 
essing Plants.” 


Gases 


Berg is assistant to the vice president 
in charge of research and development 
for the Union Oil Company. He earned 
his undergraduate degree from the Uni- 
versity of Minnesota in 1936 and then 
was awarded the Hormel Research Fel- 
lowship while doing post graduate work 
and acting as an instructor in the chemi- 
cal engineering department. Granted his 
Ph.D. in 1940, he entered the process 
design and develop ment group as super 
visor in charge of process development 
for Union Oil Company. He was pro- 
moted to his present position in 1949 

Under his direction a wide range of 
processes have been developed. He has 
published articles on hypersorption, re- 
torting and refining of shale oil, cata- 
lytic refining, solvent extraction, etc 

As a change of pace, Berg goes in for 
sailboat racing, saving swimming and 

of engagements for poor sailing days 


Peter W. Sherwood 


Weeds Rout Sherwood 
After Lawn Struggle 


“Production of Ethylene 
from Petroleum Sources,” beginning on 
page 22/) marks the twelfth time that 
Peter W. Sherwood has appeared in the 
ranks of PR authors. Sherwood is asso- 
ciated with the Blaw-Knox Chemical 
Plants Division in Pittsburgh at present, 
but his background includes a number 
of years with Koppers Company, Inc., 
in the same city, and a stint as a mem- 
ber of the Foreign Technical Mission on 
Fuels and Lubricants which investigated 
German wartime industrial develop 
ments. In 1948 he published “High Pres 
sure Hydrogenation in Germany,” a 
monograph on German coal liquefaction 


The series, 


technology 

Sherwood is a graduate of Columbia 
University and has published some 60 
papers in the field of Chemical Engi- 
neering 

His hobbies which include swimming, 
golfing and gardening have evidently di 
verted too much of his attention. Last 
report from Sherwood reads: “Fighting 
desperate Battle of the Lawn. Wise 
money being bet on the Weeds.” 


McHose Joins OIIC 

Harry William McHose, graduate of 
Columbia University School of Journal 
ism, has joined the staff of the Depart- 
ment of Information of the =e 
Petroleum Institute in New York as 
editorial director, to succeed Joseph H 
Mader, resigned. McHose will be in di- 
rect charge of the preparation of infor- 
mational booklets, leaflets, pamphlets and 
other materials produced in the head- 
quarters office of OIIC. Until recently 
he operated his own public relations firm 


in New York 
Dyer Now Vice President 


James E. Dyer, a director and vice 
president in charge of transportation 
and distribution of Sinclair Refining 
Company, has been elected vice presi- 
dent of Sinclair Oil Corporation. Dyer 
joined the Sinclair organization in 1916 
at the time of its origimal consolidation 
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achester Announces 
AN ALL STAINLESS STEEL 
INDUSTRIAL THERMOMETER 


More durable. ..more pressure-tight 
. +. More resistant to corrosion 


Here is a dial thermometer designed especially for heavy-duty 
petroleum and chemical processing service. 

Rochester’s new process for welding stainless steel makes it 
possible to offer you an industrial thermometer that is more pres- 
sure-tight than ever before. More resistant to corrosion, too, 
because the use of silver solder has been completely eliminated. 

Welded at the connection nut joining the case and stem and at 
the plug end of the stem, all exposed parts are made of high 
quality stainless steel for longer durability. 


OTHER ADVANTAGES 


A new precision bi-metallic element assures high sensitivity— 
quick reaction to temperature changes. It is free from pointer 
vibration and highly accurate—even under extreme tempera- 
ture variations. 

Rochester Thermometers have large dials with big, bold char- 
acters that enable you to take readings easily ... at 2 glance. 
There’s no squinting at hard-to-see mercury columns. 


CONVENIENT RECALIBRATION FEATURE 





Stoiniess stee! case, stem, bushing ond 

ion nut of Roch Dial Thermo- 
meters are now stainless steel welded to 
assure extro tight joints. 


x 


A pressure-tight stainless stee! weld also 
connects the stoiniess steel plug to the 





To assure permanent accuracy, Rochester Dial 
Thermometers are available with a screw adjust- 
ment that permits easy recalibration—right on 
the job. You just put the instrument in boiling 
water or other known temperature and reset 
the indicator. 

This unique feature compensates for abuse and accidents. . . 
like dropping or banging a thermometer sufficiently hard to 
make readings inaccurate . .. which could result in costly pro- 
duction errors. 


38 Rockwood St., Rochester 10, N. Y. 


TEMPERATURE RANGES 





DUAL SCALE 


—90 to 130° F. 
70to 56° C. 


CENTIGRADE 


-70 te 160° C. 
-10 to 110° C. 
0 te 150° C. 
0 te 300° C. 
100 te 400° C. 


above 800° F. 


FAHRENHEIT 


50 to 350° F. 
Ote 500° F 
150 to 750° F. 
*200 to 1000° F 





—50 to 120° F. 
-70 to 150° F 
0 te 200° F. 
0 te 300° F. 
30 to 240° F. 
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ROCHESTER MANUFACTURING CO. INC., 


Rochester Industrial Thermometer Representatives 
TORONTO, ONTARIO, CANADA, F. C. Baker and Company, 229 
Yonge Street; ST. LOUIS 3, MISSOURI, MacGregor-Sears Com- 
pony, 108 North 18th Street; CHARLOTTE 1, NORTH CAROLINA, 
Mec-Tric Control Company, P. O. Box 354; DETROIT 2, MICHI- 
GAN, Metro! Company, 5538 Cass Avenve; SHREVEPORT 86, 
LOUISIANA, Paul E. Rogers, P. O. Box 967, 266 Patton Avenue; 
SAN FRANCISCO 3, CALIFORNIA, Gordon Bennett, G. R. 
Schumann Company, 1355 Market Street; PORTLAND, OREGON, 
J. C. Bali, G. R. Schumann Company, Terminal Sales Building; 
LOS ANGELES 14, CALIFORNIA, G. S. Feldman, G. R. Schumann 
Company, 712 S. Olive Street; TULSA, OKLAHOMA, Snyder and 


Company, Inc., 1432 East 6th Street; KANSAS CITY 6, MISSOURI, 
Mark E. Carter, Snyder and Company, inc., Room 615-Pickwick 
Building, 903 McGee Street; WICHITA, KANSAS, R. N. Short, 
Snyder and Company, Inc., P. O. Box 2836, South Wichita Station; 
CLEVELAND 13, OHIO, Ralph M. Nelson, 712 Marshall Building; 
ODESSA, TEXAS, Industrial Corporation, P. O. Box 1909; 
HOUSTON, TEXAS, Bronce Krachy Company, Inc., 118 Staples; 
BOSTON 18, MASSACHUSETTS, G. K. Kerisher, 108 East Dedham 
Street; SYRACUSE 6, NEW YORK, George O. Miller, 441 Ridge- 
wood Drive; PHILADELPHIA 3, PENNSYLVANIA, William Dioment, 
Devic Engineering, 1701 Walnut Street; NEW YORK, NEW YORK, 
Energy Control Company, Inc., 5 Beekman Street. 


Rochester Thermometers are 
backed by more than 35 


oe» years experience in making 


OFPENDABLE § ACCURACY dabi t tive 


RoisT, and industrial instruments. 
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MANUFACTURING COMPANY, INC. 
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The MONTH... 
in the 
INDUSTRY 


Dr. Haensel to Receive 
Petroleum Chemistry Award 


Dr. Viadimir Haensel, Universal Oil 
Products Company, Chicago, early this 
month was named as the 1952 recipient 
f the Precision Scientific Companys 
Award for achievement in petroleur 
chemistry Announcement of the $1000 
citation was made at a Diamond Jubile« 
meeting of the American Cl 
ciety in New York The 
s administered by ACS 
sented to Dr. Haensel s 


spring 


will 
metir 


nique Plattor 
currently 


ming proc 
ch is being accorde¢ 
ughout the petro 


th 


ceptance thre 
industry , 1s 
nventor of a process for producit 
ptane. For this 
i the Chicago Junior 
Award in 1944 
nsel raduated 

ity n 1935 
Ids gradu egrees rom that 
titution and ML > usetts Institute 
Technology. He is the holder or co 
Ider of 30 patents and has published 
umerous articles in scientific journals 
1942. He is division coordinator im 
f Universal's Cracking Research 
Riverside, Ill, labora- 


ehning also 1e 


very, he re 


erve Chamber 


ymmerce 
Lr Hae 


rthwestert Univers 


was @ 


since 
charge « 
at the « 


tories 


ymnpany’s 


To Study Procedures Due 
To Iranian Oil manos 


Following governmental proval on 
action by the " petroleum 
offsetting Iranian oil losses, 
Deputy P AD Bruce K. Brown named 
an executive committee and five subcom 
mittees for the Foreign Petroleum Sup 
mmittee to work out detailed 
schedules for implementing operating 
cedures. Stewart P. Colemar 
Standard Oil Company (New Jersey) 
vas named head of the new executive 
mmittee whose membership represents 
mpanies: Caltex Oil Prod 
Socony-Vacuum, Stand 
Standard Oil (N. J.), 
Texaco, Arabian 
A ( Long t 


ot the 


perative 


ndustry tor 


ly ¢ 


major « 
cts, Gulf Oil 
ard Oil (Calif.) 
Standard Vacuum, 
Americar Sinclair 
Texac was named 
executive commiuttee 
Brian Mead andard Oil (N. J.) 
named chairman of the 
mittee with the members 
H. B. Nichols, Caltex; R. S. Hatch, 
Arabian-American; J. D. Long, Creok 
( W. Hurley. Gulf: F. ¢ Fahnstock, 
Socony-Vacuum; R. W. Carder, Stand 


ard Vacuum I H. Homes Texac 


and 
vice chairman 
was 
> 

Refining com 
following 
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NEW LAB BUILDING—Excavation on a new $1,150,000 p ing b 





ilding was begun 


recently for the Colorado School of Mines. The lab will vo petroleum refining engineering 

classes; six laboratories will be set aside for the use of graduate refining students, three for 

students in the field, and one for faculty members doing research work in the petroleum field. 

Actual field conditions will be simulated by a 50-foot steel oil well derrick which will contain 

pumping equipment to operate a ten-inch well driven 100 feet into the ground under the building 

basement. This device will allow running tests on various types of deep-well pumps and gas lifts. 
Addition of pilot plont for petroleum refineries is now under consideration. 


Venezuelan Petroleum 

Other « chairmen and their 
committees are: Production, Harry Mc 
Cobb, Standar Vacuum; Materials, A 
H. Chapman, abian-American; Bulk 
rar sportation tuchanan, Texaco; 


W Page 


L. Steiniger 


mMimittee 


‘/verseas I a n < | 


Standard (N 


Two Researchers Promoted 
Wayne A. Proell and Dr 4 W 
Weitkamp have been promoted to re- 
associates in the Standard Oil 
Company (Indiana) ratory 
at Whiting, Ind 

roell, a University r 4 grad 
ye a the company in 1938 as a 
chemist at Whiting. He has 

extensive researc! petrochemi 
particularly in the field ulfur 


search 
research lab 


nicag 


erivatives 

Dr. Weitkamp, who became 
with the company in 1937 as a research 
chemist, has carried out fundamental 
studies on the composition of fatty 
and the mechanism of hydrocarbon syn 
thesis. He did his undergraduate work 
at Midland College, Fremont. Neb., and 
received a Ph.D. from the University 
t Nebraska 


Mann Elected President 
Cities Service Refining 


Louis Mann was elected president 
Service Refining Corporation 
succeeding Burl S. Watson who recently 
becaine chairman of 
the executive com- 
mittee. Mann, a vet 
eran of the organiza 
tion, joined as a 
chemist in 1917 after 
receiving his B.S. de 
gree from Union 
College. He advanc- 
ed rapidly through 
various refinery po- 
sitions and during 
World War II was 
manager of the Cities 
Service Defense Cor- 
poration, Maumelle 
Ordnance Works at 
Little Rock, Ark. Since 1946 he has 
been vice president and general man- 
ager of Cities Service Refining Corpora- 
tion which operates the giant Tutwiler 
Refinery at Lake Charles, La 


associated 


acids 


t Cotres 


Mann 


Marshall Plan Countries 
Approach Refining Goal 


Marshall Plan countries will 
reach a production level where they 
will be self-sufficient in oil products 
according to an opinion expressed by 
the Oil Committee of the Organization 
for European Economic Cooperation in 
its second report on the oil refinery ex 
pansion program. By 1952 refinery out 
put will supply about 59 million metric 
tons of products toward the 61 million 
tons required for inland consumption 
according to the published estimate 

Bunker requirements, supplies to 
overseas territories and exports to na 
tions not participating in the Marshall 
Plan are not covered by the “self 
sufficient” aspect of the report. About 
11.4 million tons of petroleum products 
will have to be imported to cover these 
requirements 

Within the next two years the com 
mittee expects refinery output in Europe 
to increase to about 65 million tons, a 
planned hike to meet demands which 
rose 18 percent between 1949 and 1951 
To date, ECA has financed, in whole or 
in part, twelve refineries, involving $35 
million in aid. ECA has also supplied, 
through last April, a total of more than 
$1.2 billion worth of petroleum and 
petroleum equipment 


soon 


Particulars Sought About 
Synthetic Fuel Projects 


Action on Secretary Chapman's $455 
million request for the establishment of 
a synthetic liquid fuels plant may have 
been stalled temporarily by Defense 
Production Administrator Fleischman’s 
demand for a “bill of particulars” sup- 
porting Chapman's argument for a 30,- 
000-barrel coal hydrogenation plant and 
a 10,000-barrel shale oil facility. It is 
hinted that such a bill of particulars 
may be beyond the Department's ability 
to fill at this time. Fleischman’s request 
evidently required data and detailed 
analysis on the comparative costs per 
gallon of liquid fuels from petroleum 
and from coal and shale 

Deputy PAD Bruce K. Brown has 
refused to comment on Chapman's pro- 
posal, but it is assumed he is still op- 
posed to production which requires 4.5 
tons of a solid fuel to make one ton of 
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NEW CAT CRACKER BY McKEE 


@ Engineering and construction of 
this compact new Catalytic Cracker 
and its integrated facilities were 
recently completed by Arthur G. 
McKee & Company for Shell Oil 
Company of Canada, Limited. 








DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York: 30 Rockefeller Plaza, New York 20, N.Y. Til/sa: 918 First National 
Bank Building, Tulsa 3, Okla. England: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wrightson & Co., Ltd. 











Another Example 
oS 
Lifictent Power 


at Lower Cost 


GMV’S FOR COMPRESSORS 


COMPRESSORS-GAS ENGINES-DIESELS 


New York Washington, D. C. Bradford, Pa. Parkersburg. W. Va. 


San Francisco, Cal. Houston, Dallas, Greggton. Pampa and Odessa, Texas Seattle, Wash. 
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How they lined up efficiency 





@ The Dollarhide Plant, operated by The Pure Oil 
Company, is a “beautiful” plant, say those who 
have seen it—one of the newest, most efficient 
gasoline plants today. 


Those Cooper-Bessemer GMV compressors and 
JS gas engines do make an impressive line-up, 
but more important, they line up a combination 
of reliability and efficiency you just can’t beat. 
That's why they're on this and so many other 
important jobs. 


The compressor line consists of eight 10-cylin- 


to save dollars at 
Dollarhide 


der GMV’s, all supercharged, for a total of 10,040 
compressor hp (at 3150’ elevation). Each is a 
3-stage compressor, zero suction to 650 Ibs. 
discharge, with automatic speed control and 
manually operated unloading. This minimizes 
maintenance and attention without risking a suc- 
tion pressure drop that would allow air to enter 
the sour gas stream. 


There are modern Cooper-Bessemer V-angles 
... GMV's, GMX’s and GMW’'s from 220 to 3,000 
bhp .. . that will efficiently meet your needs no 
matter how exacting or complex. 


Cooper-Bessemer 


by 


Tulsa 


PENNA 
Caracas 


AND 
Angeles Chicago 


MOUNT VERNON, OHIO CB SOR’ 2a OF & > & 


Shreveport St. Lou Los Venezuela 
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synthetic liquid fuel. He testified in 
1948 that he opposed coal synthesis as 
being wasteful of resources 

The money requested by Chapman 
was to guarantee private promoters 
against loss in constructing and operat- 
ing a hydrogenation plant and a smaller 
shale oil plant, by insuring, to the sum 
of $400 million, government purchase of 
the product. His argument in favor of 
the plant is that it would consume less 
scarce steel than a similar petroleum 
project. This assertion was reportedly 
testified to by Dr. W. ¢ Schroeder, 
Interior Department synthetic liquid 
fuels chief, and Interior Undersecretary 
Richard Searles, before the House (om 
merce Committee 

Che hearing brought out the facts that 
the Army Engineer Corps has been mak 
ing surveys for the Bureau of Mines on 
the availability of coal, shale and natural 
gas deposits which could be used in the 
projected synthetics program. The Buréau 
of Mines is reported to have begun test 
ing coal from southern Illinois at its 
Missouri test plant 

One 
was the replacement of Dr 
Defense 


of the controversy 
James Boyd 


Minerals Ad 
Schroeder Dr 


seeming result 


as head of the 
ministration by Dr 
Boyd questioned the figures quoted by 
Chapman to show that synthetic fuels 
could be produced competitively wit! 


those from natural petroleum 


Howe Heads 1952 ASME 
Symposium: High Pressure 


W. H. Howe, chief engineer of The 
Foxboro Company, will head the gen- 
eral arrangements committee for the 
Symposium on High 
Pressure to be spon- 
sored by ASME, 

September 8-12, 1952, 
at Cleveland, Ohio. 
Howe is a graduate 
of Worcester Poly- 
technic Institute and 
of Harvard Graduate 
School of Business 
Administration. He 
was formerly associ- 
ated with the Atlan- 
tic Precision Instru- 
nent Company, spe- 

ializing on capacity 
systems for contin- 
uous measurement of paper, rubber, etc 
Interested authors have been invited to 
submit an abstract of their proposed 
papers to Howe before May 1, 1952 


AIChE Annual Meeting 
Next Month in Galveston 
400 delegates to the Sixth An 
Meeting of the Soutl 
ft the American Institut 
expected 


(Over 
nual Technical 
Lexas Section 


CI ical Engineers are 


ne at the Hotel Galvez in Galves 
ton on October 19. The all-day technical 
meetings will include papers on catalytic 
reformir heat transter and waste dis- 
posal; an industrial exhibit will round 
out the program 
Francis J. Curtis, vice president of 
Monsanto Chemical Company will bs 
a speaker at the banquet to be held at 
the close of the technical sessions. Gen- 
eral chairman of the meeting is Dr 
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W. B. Franklin, Humble Oil and Re- 
fining Company, and J. A. Lee, South- 
west editor of Chemical Engineering, is 
developing the technical program. 


Two Chemists Added to 
Sun’s Marcus Hook Plant 


Two chemists who recently completed 
their doctorate work at Pennsylvania 
State College, joined the staff of Sun 
Oil Company's Research and Develop- 
ment Department at Marcus Hook, Pa. 
William K. Conn, Philadelphia, special- 
ized in organic chemistry ; J. West Love- 
land, Buffalo, specialized in 
physical chemistry 


THE OIL MAN'S CALENDAR 


Int. entre ot Pure & Applied 
Couns try, 12th Conference, 
Y., Hotel Statler. 
mnseppeniel Society of America, 
Sixth National Instrument Con- 
eenee and Exhibit, Sousten, 
m Houston Coliseum 


nsfer Developmen 
— — —~aeemeaes Coordi- 


7! 
National nt Petrole 
ae City. x Sey Moeet oT Tray - 


Texas A. re * M. ;itouston, Sam 


Houston Coliseu 
e of Pure 





erence, 

Washington, D.C., Hotel Statler. 
American Institute of Chemical 
Engineers, & ional Meeting. 

Rochester, N.Y., Shearton Hotel. 

WPRA Regional, Casper, Wyo., Hotel 


| Henn 
ASME, Sixek Petroleum Mechanical 
Engineering Conference, Tulsa, 
Mayo Hotel. 
merican Society of Mechanica) 
Engineers, Fall. Minneapolis, 
Minn., Hotel isson. 


| California Natural Gasoline Associa- 
| tion, 26th Acguel Los Angeles, 
| Ambassador 

Texas Mid-Continent Ol & Gas 
| tion, Annual. Beaumont, 
| Texas, Hotel Beaumont. 


ol Chemists’ Society. 
_, Chicago. Edgewater 


Beach 
el. 
| National Safety Council, 39th 
National Safety Congress and 
sneos ition, Chicago. Stevens 


Week. 
———- Gas tion, —eene 
Louis, Kiel Auditoriu: 
National Metal  —poens & Exposition, 
Detroit 


ve Christi, Texas. 
NGAA ——y Tyler. Texas, 
kstone 
American a. Annual. 

| New York, Waldorf-Astoria Hotel. 

| Nationa! Lubricating Grease Institute, 
Annual. Chicago, Edgewater 
Beach el. 


National Transportation Meeting, 
Cc hicago, Knickerbocker Hotel. 


Ol Industry Information Committee, 
Chicago, Stevens Hotel. 

American Petroleum Institute, 
Annual! Convention, Chicago 
Stevens Hotel. 

Independent Petroleum Assoc. of 

merica, Annual, Houston, 
Shamrock Hotel. 

American Society Mechanica 
Engineers, Annual Meet, — 
City, Chalfonte-Haddon Hall. 

Exposition of Chemical Industries, 

New York, Grand Central Palace. 


Ame-cican Institute Chemical 
E 


Hall. 
GAS | ree Amarillo. Herring 
i 


American Assn. for the Advancement 
of Science, Annual, Philadelphia, 
The Bellevue-Stratford 


Increase in Oil Company 
Net Incomes Are Shown 


Surveying 30 oi! companies, repre- 
senting two-thirds of the domestic oil 
industry, Chase National Bank of New 
York reported that during the first six 
months of 1951 the companies had 
chalked up a net income of $999 mil- 
lion. This represents a gain of over 41 
percent of the like 1950 period. Their 
combined operating income for 
the period showed a 23.6 percent in- 
crease over the same period of 1950 
Cash dividends declared by the group 
amounted to $349 million, tor a gain of 
27.8 percent over the 1950 figures. The 
survey group estimated that a record 
gross operating income of $18 billion 
may be recorded this year to compare 
with $15.268 billion last year 

The high figures for 1951 are at- 
tributed to a 20 percent rise in crude oil 
production. a 13 percent rise in demand 
for all oils, and a 12 percent hike in 
domestic prices of refined products. 

Because of extensive expansion and 
building programs, capital expenditures 
for property, plant and equipment will 
be higher than the $1894 million spent 
last year and most of this investment 
will be paid for out of earnings, the sur- 
vey concluded 

Union Oil Company of California 
showed a 149.9 percent increase in net 
earnings to lead all companies surveyed 
in_ percentage increase The Standard 
Oil Company (Ohio) reported the 
smallest increase of all companies re 
porting 


gross 


Dr. Condon Will Head 
Corning Glass Research 


Dr. Edward U. Condon, noted nuclear 
physicist, has heen appointed director of 
research and development of Corning 
Glass Works. Dr. Condon’s resignation 
as director of the National Bureau of 
Standards in Washington, D. C., was 
recently accepted by President Truman 

Dr. Jesse T. Littleton will become 
general technical advisor for the firm 
and will be available to all departments 
of the company and its subsidiaries for 
advice on technical problems 

Dr. Condon was appointed Director 
of the National Bureau of Standards by 
President Truman in November, 1945. 
and simultaneously began giving full 
time service as scientific advisor to the 
Special Committee on Atomic Energy 
of the S. Senate In the summer of 
1946 he attended the Naval atomic bomb 
tests at Bikini as a member of the 
President’s Evaluation Board 


Eichelberger to Speak 

Lt. Gen. Robert L. Eichelberger, com- 
mander of the U. S. 8th Army during 
World War II, will be the principal 
speaker at the annual Northeastern Dis 
trict meeting of the Liquefied Petroleum 
Gas Association. The event is scheduled 
for Thursday, October 11, at the Hote! 
Statler, New York City 


Petroleum Wax Gains 

An increase over 1950 figures of 5.8 
million pounds of petroleum wax held 
by U. S. refining companies was re- 
ported by the Bureau of Mines in a 
monthly petroleum statement for June 
The report also states a 7000 barre! 
decline on June 30 in total stocks of 
lubricating oils. The total on hand was 
8,444,000 harrels. Other declines were 
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microcrystalline wax with 
840,000 pounds. The 
same total for fully refined grades were 
ffset by increased stocks of “other” 
waxes, principally crude scale 

The 168,280,000 pounds of wax re- 
ported for June 30 were the highest total 
stocks since the end of 1931 when in- 
ventories totaled 180,843,000 pounds; 
this is a gain of approximately 10 million 
pounds above inventories on June 30, 
1950 


Petroleum Classified With 
‘Insufficient’ Minerals 


\ Bureau of Mines report grouping 
petroleum among minerals not in suffi- 
cient production to meet demand, has 
been strongly endorsed by Secretary of 
the Interior Chapman, in apparent sup- 
port of his plan for early government 
development of synthetic liquid fuels 
According to the Bureau, only 9 of 38 
important metals and minerals will be 
produced in sufficient quantities to meet 
1 exceed consumption demands in 1951 
[hese are natural gas, sulfur, anthracite 
oal, bituminous lignite, molyb- 
lenum, phosphate rock, salt, helium and 
magnesium 

Petroleum is 
percent “self-sufficiency’ 
term defined by the 
ratio of ds mine 
UL. S. consumption.” 


reported for 
an mventory of 


coal, 


placed in a 90 to 100 
category. The 
Bureau means, 


ymestic production to 


Big Catalyst Plant 
Set for Lake Charles, La. 


As part of industry's nation-wide effort 
) meet expanding defense and civilian 
requirements for petroleum The Davison 
Chemical yrpor — will erect a large 
atalyst plant on the Calcasieu River six 
uth of Lake tien La. Proj 
ect is estimated to cost $7 million and ts 
scheduled to be in operation early in 
1953. It will produce enough synthetic 
fluid petroleum cracking catalyst to 
process nearly 600,000 barrels of petro- 
leum stocks per day based on average 
refinery use of cracking catalysts 

Dav & Zimmerman, Inc., of Philadel- 
phia, are engineers of the project and 
Consolidated Engineering Company of 
Baltimore, are ntractors 


miles sot 


general « 


Heads Auto Research of 
Pan American Refining 


William Kaplan's appointment as di- 
rector of the automotive research labora- 
tory for Pan American Refining Cor- 
poration, became effective this month 
He will reside in Baltimore, Md., where 
the automotive laboratory is located 

Kaplan received his degree in chemi 
cal engineering in 1927 from M.L.T. and 
went right to work in the oil industry 
In 1941 he was employed by the re- 
search department of Pan American 
Refining Corporation. His latest posi- 
tion in the Texas City laboratory was as 
section chief in charge of technical 
service 


Erratum 


Photographs of the Eurotank (page 112) 
und Grangemouth (page 118) refineries in 
this issue of PerroLeumM ReFiNer were in- 
advertently switched. Photo at bottom of 
page 118 labeled Grangemouth actually is 
a general view of the Eurotank construc- 
tion and the photo at top of page 112 is the 
Grangemouth tank farm with catalytic 
onstruction in left foreground 


September, 1951 


Whiteford 


B-A Elects Whiteford 
Director; Berg President 


The British American Oil Company 
Limited of Toronto recently elected 
William Kepler Whiteford chairman of 
the board of directors, and named Ole 
Berg, Jr., president of the company 

Whiteford, a native of Angeles, 
has been president of the company since 
1943. After graduation from Stanford 
University he spent several years in the 
drilling and production end of the pet- 
roleum industry, and then moved on into 
administrative capacities for a large in- 
dependent company in California. He 
joined The British American Oil Pro- 
ducing Company as executive vice presi- 
dent in 1935, and was appointed to the 
same office for The British Oi] Com- 
pany Limited in 1942 

Berg, also a Californian, was edu- 
cated at Oakland, Calif.. and entered 
the petroleum field in 1921. With the 
Union Oil Company for 27 years, he 
rose from office clerk to manager of 
marketing. In 1945 he was appointed 
vice president and manager of general 
sales; he was also vice president and 
director of the Union Oil Company of 
Canada. He joined B-A in 1948 as vice 
president and assistant to the president, 
served briefly as vice president of 
marketing, and then was appointed presi- 
dent last month 


PAD Asks U. S. Refiners 
For Fullest Cooperation 


“Unstinting cooperation” was requested 
of the refining industry by T. L. Apjohn, 
assistant director of PAD’s Refining 
Division as he called for effort to meet 
increased demands for high-octane avia 


Berg 


Los 


The MONTH... 


tion gasoline. In April, said Apjohn, the 
refining industry seemed to be in a good 
position to meet all short-term demands 
for aviation gasoline, but by July the 
situation was drastically changed be- 
cause of the necessity of airforce mis- 
sions abroad and the shortening of sup- 
plies by the shutdown of the Abadan 
refinery. 

“Extraordinary measures” have al- 
ready been taken by the industry, he 
said and pointed to the use of selective 
polymer as alkylation feed, the ship- 
ment of alkylation stocks from one re- 
finery to spare alkylation capacity in 
another, as well as rehabilitated and 
newly constructed facilities which will 
be coming on stream in future months 

Jet fuel requirements reportedly do 
not pose supply problems at the present 
time because specialized processing 
equipment is not essential for jet fuel 
and because less jet fuel has been 
needed. However, Apjohn warned that 
jet requirements would be great in the 
case of an all-out emergency, but could 
be met, if basic refining capacity is in- 
creased on schedule 


Prentis Named Director 

H. W. Prentis Jr., chairman of the 
board of directors of the Armstrong 
Cork Company, has been elected to 
the board of directors of The Atlantic 
Refining Company. The election of 
Prentis fills the vacancy on Atlantic’s 
board caused by the recent death of 
\. A. Garrabrant 


Sears Rejoins Phillips 


Robert N. Sears, who recently re- 
turned to Bartlesville, Okla. from 
Washington, D. C., where he was on 
loan to PAD, has been appointed as- 
sistant to the executive staff of Phillips 
Petroleum Company. Sears will assume 
special assignments given him by the 
executive branch 

Sears was assistant to the president 
of Wasatch Oil Company in Salt Lake 
City, Utah, when it was purchased by 
Phillips in 1947. He also served as 
chairman of the Wasatch operating com- 
mittee. Joining the economics depart- 
ment of Phillips in 1948 he worked 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 
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assignments, acting as 
American In 
ears 


many special! 
Phillips representative in 
dependent Oil Company matters 
holds a master’s degree in business ad- 
ministration from the Harvard Graduate 
Business School 


CRC Engineering Opens 
Houston Headquarters 


Engineering design services for oil and 
gas pipe line operators will be offered 
by CRC Engineering Company, a newly 
organized firm with 
headquarters 
Houston. Partners 
the new firm are 
H. E. Fisher, A. S 
Crutcher, Rolfs 
and Jim Cummings 
Fisher, who recently 
resigned as chief en 
gineer of Standard 
Oil Company (Indi- 
ana), has been as- 
sociated with the en- 
wineering design and 
construction of pipe 
lines for 20 vears 
Crutcher, Rolfs and 
Cummings have operated for more than 
18 years in the development manutac- 
ture and supply of equipment for the 
pipe line industry. 


Crene 


Fisher 


Kobe Advises Brazilian 
Petroleum Council 
Dr Kenneth A Kobe, 


chemical engineering at the 
of Texas, has recently returned 
month’s visit to Rio de Janeiro 
he served as an educational advisor to 
the Consuelo Nacional do Petroleo 

Dr. Kobe reported that the Council 
is interested in employing Brazilian 
industrial chemistry and 
engimeering as refinery eng! 
neers in the Bahia refinery and the 
templated Cubatao refinery. On the basis 
ot K obe's 
trammeg program 
conjunction with the 
Brazil. The program will in- 
clude operations and 
petroleum special em 


protessor ot 
University 
trom a 

where 


graduates im 


chemical 
con 


recommendations, a one-year 
instituted in 
University of 


will be 


traming 
courses m unit 
technology with 
phasis given to process design 

Dr K obe mtinue t 
an advisor 
American 


will ce serve as 


and is presently seeking 


instructors who are qualified 


such a program 


Personnel Changes Listed 
By Phillips Chemical 


changes im 
became 


Phillips 
effective 


Five personnel 
Chemical Company 
September 1 

W tarber supe 
al y's PI ilblack 
will be 
division 
recently returned from an ex 
England, in con 

of operations 


rintendent of the 
Plants at Borger. 
assigned to the Philblack 


as rubber service engineer 


lant 
superintendent 
will be A. J. Head 


superintendent 


Succeeding Bar is 
f Philblack Plants 
been 


w he has acting 


during Barber's absence 
Austin Morgan, services superintend 
Plains Plant. Bor t will be as 


it Bartlesville t ll the newly 


ent at 
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created position of assistant chief me- 
chanical engineer. H. H. Stoelzle, acting 
mechanical and maintenance superin- 
tendent at Plains Plant, will succeed 
Morgan as service superintendent 

M. L. Studebaker, consulting chemical 
engineer in the process engineering di- 
vision, will be assigned to the Philblack 
division as technical service en- 
with headquarters in Arkron, 


sales 
gineer, 
Ohto 


Bolt and Hart Promoted 
At Whiting Research Lab 


John A. Bolt was promoted to divi- 
sion director of light oils and special 
products in the Standard Oil Company 
(Indiana) research laboratory at Whit- 
ing. Formerly assistant superiatendent 
of technical service, he succeeds Dr 
Philip C. White. Dr. White left Stand- 
ard (Indiana) to become manager of 
research and development for Pan 
American Refining Corporation at 
Texas City 

tolt jomed Standard in 1930 as a 
chemist at the Whiting laboratory and 
became a group leader in 1944 and as- 
sistant superintendent of technical serv- 
ice in 1947. Bolt holds degrees from 
Calvin College, Grand Rapids, Mich., 
and from the University of Michigan 

H. M. Hart, formerly a group leader 
at the Sugar Creek, Mo., refinery, has 
been promoted and transferred to Whit- 
ing aS assistant superintendent of tech- 
nical service. Hart joined Standard (In 
diana) in 1940 as a chemical engineer 
following graduation from Montana 
State college 


Continental Names Kircher 
Manager of Petrochemicals 


Expansion of Continental Oi! Com- 
pany’s petrolchemical department has re- 
sulted in the appointment of Dr. John 
E. Kircher, of Chi- 
cago, as manager of 
the expanded unit 
He will make his 
headquarters in Con- 
tinental Oil's execu- 
tive offices in Hous- 
ton. Dr. Kircher also 
becomes vice presi- 
dent and a director 
of Sharples-Conti- 
nental Corporation, 
Baltimore, manufac- 
turers of pro- 
ducts for detergents; 
vice president and . 
director of Pate Kiecher 
leum Chemicals, Inc.; and a director of 
Continental Oi] Black Corporation, 
which is constructing a $1.5 million plant 
near Lake Charles, La 

Dr. Kircher is best 
specialization in the synthetx 
field, particularly for research in the 
development of synthetic rubber. A Mis 
sourian, he holds a B.A. degree from 
Culver-Stockton College, Canton, Mo., 
2 Ph.D. degree in chemistry from the 
University of Missouri. He was ap 
pointed from a position as director of 
development for the Stephan Chemical 
Company, Chicago 


Lutz Named by PAD 


Alton S. Lutz has been appointed as 
sistant to the director of PAD’s Natural 
Gas Division in charge of problems re- 
lating to distribution of LP-Gas. From 
1924 to 1951 he served Propane Cor- 
poration of Erie, Pa., as vice president 
and general sales manager 


ase 


known for his 
detergent 


Fluor Creates Defense 
Projects Engineering Unit 


The Fluor Corporation, Ltd., Los An- 
geles engineers and constructors, have 
created a new Defense Projects En- 
gineering department 
and named 
Born to head the 
unit. Born joined the 
company from Arn- 
old Research Organi- 
zation, Inc., of St. 
Louis, and Tullaho- 
ma, Tenn., where he 
served as chief of en- 
gine test facilities. A 
graduate of Stanford 
University with de- 
grees in mechanical 
and electrical engi- 
neering, Born’s job 
will be “to coordi- 
nate Fluor’s various contracts, particu- 
larly the military.” Born has had wide 
experience in steel and oi! industries as 
well as in aviation development circles 


Born 


J. E. Swearingen to Head 
Production for Indiana 


J. E. Swearingen has been appointed 
general manager of production of the 
Standard Oi! Company (Indiana) at 
Chicago. Previously he had been a di- 
rector and assistant to the executive vice 
president of Stanolind Oil and Gas 
Company at Tulsa, Okla 

Swearingen joined Standard Oil in 
1939 as a chemical engineer in the Re- 
search Department at Whiting 


National Constructors Put 
Fivor on Executive Group 


J. S. Fluor, executive vice president 
of The Fluor Corporation, Ltd., 
Angele s, has be en elected to the execu- 
tive committee of the National Con- 
structors Association, an organization of 
firms engaging in engineering and build 
ing of oil refineries, steel mills, and 
chemical plants. He will serve until 1953 


Safety Men Visit Martinez 


Twelve distinguished European 
experts studied modern accident preven- 
tion methods of the petroleum industry 
during a one-day visit to Shell Oil Com- 
pany’s Martinez Refinery, under the 
guidance of the California Department 
of Industrial Relations. The foreign 
safety engineers represented Sweden, 
Norway, Denmark and Turkey and are 
making a two-month tour of American 
industries under the sponsorship of the 
Economic Cooperation Administration 
and the Department of Labor 


AEC Contracts Signed 


American Cyanamid Company has 
signed two non-profit contracts with the 
Atomic Energy Commission, one calling 
tor extensive research to find new ways 
of recovering uranium from various ores 
and the other for operation of a plant 
to recover nuclear fuel from used 
tor fuel elements 

Under terms of the second contract, 
the company will operate a chemical 
processing plant at the AEC’s reactor 
testing station near Idaho Falls, Idaho 
About 70 percent of the staff, now being 
recruited, will be scientists and _ tech- 
nicians. F. Allen Hall was named man- 
ager of the Idaho Falls plant 


Los 


safety 
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Outstanding Ability... 


J. F. Pritchard & Co. is staffed by a group of thoroughly trained 
and experienced engineers, all with intensive knowledge of various 
processing industries and the specific unit operations involved in 
each. Our wealth of technical “know-how” and experience gained 
from numerous operating plants which we have designed, engi- 
neered and constructed during the past quarter of a century is 
your assurance of our outstanding ability to serve the industry. 


Outstanding Performance... 


Pritchard-built plants are outstanding for their low cost, oper- 
ating efficiency and production to the exacting quality standards 
set by the customer. Superiority of product... maximum plant 
efficiency . . . ease of operation ... longer periods of continuous pro- 
duction with freedom from maintenance troubles . . . these are the 
things for which Pritchard-built plants are known in industry today. 


Outstanding Services... 


Pritchard services are flexible. |f you desire complete “turnkey” 
service which includes everything from Analysis of Requirements to 
final Operating Tests, Pritchard offers its Single Responsibility Con- 
tract. Any part of Pritchard’s outstanding service is, of course, avail- 
able separately. For those who desire to supplement the work of 

their own permanent engineering staffs and relieve them of the 
extra work load of new plant design, engineering, pro- 
curement or construction, Pritchard stands ready to 

assist as the project may require. 





Pritanard Whe Yo plmning 


ENGINEERS - CONSTRUCTORS - MANUFACTURERS Pritchard is eminently qualified 


Dept. 169 — 908 GRAND AVE —KANSAS CITY 6, MO. to handle all elements of your 


project effectively and economically. 


complete new plant, or merely 





additions and modifications, 


We invite your specific inquiry 
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Recent Trends in Refining Processing 


Wiram the past year important trends have 
occurred in refining processing which are the re- 
sult of a changing petroleum product market. 
There has been, of course, an increased demand 
for all petroleum products. However, special em- 
phasis is directed toward fuels for internal com- 
bustion engines. In the automotive field there is 
not only an over-all increase in demand, but the 
octane requirements are higher than ever before. 
Substantially the same trend is occurring also in 
the aviation field, where there is a growing de- 
mand for the highest octane aviation gasoline yet 
produced. In an entirely different direction, there 
is a sharp increase in the demand for chemical 
intermediates from petroleum. This includes, espe- 
cially, benzene and other aromatics, and ethylene. 
Thus recent trends in refining processing are shift- 
ing further toward the production of highly spe- 
cialized products with very specific properties. In 
the face of such market changes it is not surprising 
that there has been much activity in the develop- 
ment of new refining processes, and in the improve- 
ment of older processes. 

In the motor gasoline field the demand for larger 
production has been coupled with requirements for 
higher octane numbers. Throughout the years 
there has been a continuous increase in octane 
demands resulting from the continually-increasing 
compression ratios built into new automobiles. 
Within the last year, however, octane require- 
ments of premium fuels have risen so high that it 
has been necessary for many refiners to re-evaluate 
completely their over-all refining operations. 

In order to meet the increased demands of the 
motor fuel market, catalytic cracking is of high 
current interest. Catalytic cracking is further dis- 
placing thermal cracking, because the catalytic 
processes are more specific and produce greater 
- yields of higher quality products. Since VJ-day, 
approximately 800,000 barrels per day of new cat- 
alytic cracking capacity of all types has been or 
is being installed. This does not include the mod- 
ernization of existing units. 

The improved catalytic cracking processes all 
utilize either a moving catalyst bed or the fluid 
technique, and there are no new fixed-bed units 
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being built. Although no fundamentally new crack- 
ing processes have appeared, there has been sig- 
nificant improvements in existing processes during 
the past year. These developments have been along 
the lines of general simplifications of the design, 
equipment, and piping requirements. These sim- 
plifications have led to lower investment costs, 
and the economic design of small catalytic crack- 
ing units for the small refiner. Particular attention 
has been paid to design improvements to lower 
maintenance requirements in order that the new 
units may operate at high on-stream factors. This of 
course has contributed to lower operating costs 
and higher overall production. 

With the higher octane requirements of motor 
fuel, a great deal of attention has been focused re- 
cently on the straight-run blending stocks. It has 
always been customary for refiners to blend large 
quantities of virgin naphthas into motor gasolines. 
These straight-run fractions contain a consider- 
able quantity of naphthenes and straight-chain 
aliphatics of low octane number, but with the ad- 
dition of higher quality blending fractions and 
lead, the normal demands for motor fuel quality 
have been met. However, with enlarged demand 
for motor gasoline of higher knock ratings, it is 
becoming increasingly difficult to utilize these 
virgin naphthas. 

In order to meet the problem of upgrading the 
straight-run fractions a group of new catalytic re- 
forming processes have been developed, and a sub- 
stantial number of plants are being built. Thermal 
reforming, which has been used previously for this 
purpose, is not favored now because of the low 
yield and quality of the product. All the new re- 
forming processes are catalytic and continuous. 
The catalysts employed are highly selective in the 
prornotion of the specific types of reactions desired. 
Because of this it is possible to operate under con- 
ditions of high severity without excessive gas 
production. As a result the octane-yield relation- 
ships obtained are exceptional. 

New trends in aviation gasoline include sharp 
increases in both quantity and quality. Although 
the demand for aviation gasoline has not been 
great since World War II, there is at present a 
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potential sharp increase in the interest of national 
preparedness. This is accompanied by a consider- 
able increase in octane requirements. Whereas a 
few years ago a substantial portion of aviation fuel 
was below 100 octane, the current demand is based 
on a minimum quality of 100/130 grade. Further- 
more, it is expected that all conventionally-pow- 
ered combat aircraft will require the 115/145 grade. 

With the increase in octane requirements of 
aviation gasoline, alkylation is again becoming one 
of the key processes for the production of aviation 
fuels. In order to produce 100/130 grade fuel, it 
has been found necessary to blend in approxi- 
mately one-third alkylate. With grade 115/145 
fuel, the amount of alkylate required is two-thirds 
or more, and must consist substantially of butylene 
alkylates. 

As a result, there is a revived interest in alkyla- 
tion. A number of shut-down wartime alkylation 
units have been reactivated, other idle plants are 
planning startups, and new alkylation units are 
being built. Fundamentally, the alkylation proc- 
esses have not changed since the war. The prin- 
cipal processes are still based on sulfuric acid and 
hydrofluoric acid as catalysts. However, there have 
been numerous and distinct improvements in de- 
sign and processing. These developments have 
resulted in simpler plants, lower investment re- 
quirements, and lower operating costs. 

At the present time there appears to be sufficient 
feedstocks from conventional sources for alkyla- 
tion, Butylenes and other olefins are available from 
catalytic cracking, and isobutane is available from 
casing head gas. Thus there does not appear to be 
much current interest in the isomerization of nor- 
mal butane. However, if the demand for alkylate 
increases to anywhere near previous wartime lev- 
els, it no doubt will be found necessary to resort 
to isomerization to augment the supply of feed- 
stock. 

Another trend in the petroleum processing pic- 
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ture is the skyrocketing demand for chemical 
building blocks from petroleum. This is particu- 
larly true of benzene and other aromatics. There is 
currently a greatly-increased demand for benzene 
for the manufacture of styrene, phenol, nylon, ani- 
line, and other chemicals. At the same time the 
supply of benzene from conventional coking oper- 
ations has no hope of keeping pace. As a result 
there is a real need for benzene and other aro- 
matics from new sources, and it is only natural 
that petroleum is looked upon as one of the best 
raw materials. Since it is possible to produce these 
aromatics by the catalytic reforming of naphthas, 
followed by separation and purification by extrac- 
tive distillation or adsorption processes, there is 
currently a great deal of activity in these fields. 
For ethylene, also, the chemical industry looks 
to petroleum as a raw material. With the greatly 
increased demand for ethylene for alcohol, ethyl- 
ene glycol, styrene, polyethylene, and others, the 
supply of ethylene from normal refining operations 
is entirely insufficient. This supply currently is 
being augmented by cracking of ethane and pro- 
pane, followed by separation and purification by 
absorption, adsorption, or low-temperature frac- 
tionation. A number of new plants are being built 
for the production of ethylene by these methods. 
This September issue of PETROLEUM REFINER has 
been designated the 1951 Process Issue. Following 
an established practice, it is largely devoted to a 
treatment of oil industry processing schemes. As 
with the 1950 Process Issue, the present issue is 
devoted chiefly to reports on processes of high 
current interest—processes which have either been 
introduced or markedly improved within the past 
year or so. This includes alkylation, catalytic 
cracking, catalytic reforming, and aromatics and 
ethylene production. For a complete catalog of 
refining processes, the reader is referred to the 
September, 1949, issue of PetroLeEuM REFINER. 
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CHEMICAL DESALTING 





In many of America's leading refineries Tretolite desalting is delivering salt removals 
as high as 90 to 95%. The low water requi t seldom ds 5 to 8% of the 
total volume of the crude charge. Tretolite desalters now in use range in capacity from 
2,000 to 50,000 barrels per day per plant, since Tretolite desaliing is adaptable to 
either large or small refining operations. Periodic checking by Tretolite desaiting en- 
gineers insures that your Tretolite desalting process stays ot top operating efficiency. 








The recognized economy of Tretolite desalting is due to the high flexibility of the 
process. This process flexibility often permits the use of existing refinery equipment 
as part of the desalting installation, obviously holding installation costs at a minimum. 
This low installation cost, plus the low water, heat and chemical requi ts, helps 


to hold Tretolite desalting cost per barre! at a minimum. 


TRETOLITE COMPANY Storie Sms 
TetrAeum Sredustey 
ST. LOUIS 19, MISSOURI S LOS ANGELES 22, CALIFORNIA 
WATER DE-OILING © CORROSION INHIBITION © SCALE PREVENTION 





DESALTING © DEHYDRATING * 
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Here’s just one of the many efficient, 
economical Eagle-Picher Insulations. 

It’s Eagle-Picher one-coat, all-purpose 
cement—a revolutionary new product that 
combines insulating and finishing materials 
...that goes on in one easy-to-apply coat. 


It gives your equipment highest possible 
thermal efficiency ...cuts operating costs 
by saving fuel...and helps to provide 


perfect, precise control on temperatures. ee THE EAG - : 
arn CIN a 


E-pICHER © 
Natl, OF 
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Whatever your requirements... there’s an 
Eagle-Picher Insulation that can fit your needs. 
Find out about them right away! 


THESE EAGLE-PICHER EAGLE-PICHER ONE-COAT, 
PRODUCTS CAN SAVE YOU MONEY ALL-PURPOSE CEMENT! 
---POWER... TIME A combination insulation and finishing 


. material for temperatures to 1000 F. It’s 
Insulating Felts Supertemp Blocks® Blankets quick setting, rust-inhibitive . ..has light 


Loose Wool « Pipe Covering © Stalastic color, smooth surface, negligible shrinkage. 
Insulseal © Insulstic © Sweeicheh © Finishi It has exceptional adhesive qualities on 
—_ aS © See nS ferrous metals and insulation materials. 


Cements ¢ Insulating Cements ¢ Fireproofing And it’s unaffected by rain or moisture 
Cement ¢ Diatomaceous Earth Blocks after it este! 





THE EAGLE-PICHER COMPANY - General Offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool — for a full range of high and low temperatures, 
Technical data on request. 


Since 1843. 2172 
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EAGLE-PICHER 
MINERAL WOOL BLANKETS 


These blankets satisfy the need for a 
convenient method of quickly and effi- 
ciently insulating flat or curved sur- 
faces on larger types of heated equip- 
ment. Mineral wool is felted and secured 
between flexible metal fabric. Outstand- 
ing physical and chemical stability 
enables Eagle-Picher Blankets to resist 
water, steam, corrosive fumes and nor- 
mal vibration. 
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For a completely effective, low-cost 


insulation combination, you can’t 
beat the teamwork of Eagle-Picher 
Mineral Wool Blankets, Supertemp 
Blocks, Diatomaceous Earth Blocks 
and Earth Fill, and Super “66” 


Cement. They work effectively to 


give your equipment highest possible 


, 


thermal efficiency . . . cut operating 
costs by saving the maximum 
amount of fuel... and help to 
provide perfect, precise control 


over temperatures. 


EAGLE-PICHER 
SUPERTEMP BLOCKS 


Eagle-Picher Supertemp Blocks are 
lightweight (approximately 16 Ibs. per 
cu. ft.). Can be cut easily with knife or 
saw to fit off-shaped areas . . . they fit 
snugly over minor irregularities. They're 
strong and have high refractory value. 
Withstand temperatures up to 1700 F. 
Conductivity at 512 F. approximately 
0.53... all standard sizes, from 2’ x 18" 
to 12x36” in thicknesses from 1” to 4’. 


Eagle-Picher, as a member of the Industrial Mineral Wool Institute, 
urges that you look for this label. It is a certification by the manufac- 
turer that his mineral wool product conforms to Commercial 
Standard CS 117-49 as issued by National Bureau of Standards, U.S. 
Department of Commerce in cooperation with the Industrial Mineral 
Wool Institute, New York, N.Y. 
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EAGLE-PICHER SUPER “66” 
INSULATING CEMENT 


Super “66” is all-purpose, rust-inhibi- 
tive, extremely adhesive insulating 
cement. “Springy ball’ pellets don’t 
collapse after application . . . give great 
coverage, retain their thermal efficiency. 
100 lbs. covers approximately 55 sq. ft. 
—1l inch thick. Easily applied with 
trowel, over flat and irregular surfaces. 
Efficient for temperatures up to 1800 F. 
Reclaimable when used on equipment 
whose temperatures do not exceed 1200F. 
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ALKYLATION Commands 
New Interest from Refiners 


WILLIAM L 


Editorial Director 


HE process of alkylation in 
the petroleum industry is 
now vitally linked with the 
production of aviation gasoline for 
conventional reciprocating engines. Be- 
1940 and the development of 
no 


fore 
alkylation, there was practically 
production of 100-+- octane gasoline 
However, the years 1940 through 1945 
brought simultaneously the develop- 
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ment of alkylation, and the demand 
for huge quantities of 100+ octane 
fuel. The production of this quantity 
of high quality fuel would have been 
practically impossible without alkyla- 
tion, because it was found necessary 
to use about one-third alkylate in the 
blending of 100/130 grade fuel. How- 
ever, following the war there was a 
sharp drop in the demand for high 
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TABLE 1 
Aviation Gasoline Production, 
1940-1950° 
(THOUSANDS OF BARRELS) 


Other 
Grades 


100 Octane 
and Above 
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4,727 

27,678 26,848 
62,044 
136,130 
124,215 
5,342 
17,823 
33,462 
35,215 
38,542 


octane aviation fuel, and as a conse- 
quence most of the alkylation units 
were shut down, The production of 
aviation fuels during the period 1940 
to 1950 is given in Table 1.° 

The quantity of production is not 
the whole story with regard to aviation 
gasoline. At the peak of production 
during World War II the combat 
grade aviation gasoline consisted of 
the 100/130 grade, and the military 
transport and commercial aviation 
used grade 9! and lower. At the end 


of the war, grade 115/145 became 


The East's First Postwar Alkylation Unit—2000-Barrel-per-Day Plant of California Refining Company's Barber Refinery at Perth 
) 


Amboy, N. J. (Courtesy, The M. W. Kellogg Company. 
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DURING THE past year there 
has been a greatly renewed 
interest in alkylation for the 
production of high-octane avi- 
ation fuel. This is due to an 
increased demand for both 
both quantity and quality of 
aviation gasoline. During most 
of the last war. the highest 
quality fuel produced was 
grade 100/130, which could be 
produced with 25 to 35 per- 
cent alkylate. The years fol- 
lowing the war saw a decline 
in the demand for alkylate 
and little incentive for spend- 
ing money to improve the 
process or increase the capac- 
ity of existing plants. Now 
there is a new demand for 
grade 115/145 fuel for ad- 
vanced engine designs, and it 
has been found that 70 to 80 
percent alkylate is required in 
blends to reach the rich mix- 
ture rating. As a result, many 
of the old alkylation units 
have been reactivated. Fur- 
ther, there has been consider- 
able activity in the improve- 
ment of alkylation processes. 
Given here is a survey of the 
alkylation processes as they 
appear today. 


available. In 1946 the demand for 
grade 115/145 in relation to grade 
100/130 was around | to 5. In 1947 
it became approximately | to 3. Since 
most combat aircraft and many of the 
military transport planes require the 
115/145 grade, it can be assumed that 
the proportion is much higher at pres- 
ent. In addition, some commercial air- 
craft operate on the 100/130 grade 
instead of the lower quality fuel used 
during the last war.° 

With a huge defense program in the 
making, a new aviation gasoline situa- 
tion has arisen, Not only must the re- 
fining industry be in position to sup- 
ply enormous quantities of aviation 
fuel but it must be able to produce 
this fuel to specifications much higher 
than during World War II, Advances 
in aircraft engine design now make it 
necessary to supply a major portion 
of the aviation gasoline as 115/145 
grade. The components of this grade 
are principally isopentane, alkylate 
and aromatics. The blending of 
100/130 grade aviation fuel normally 
requires only from 25 to 35 percent 
alkylate, and considerable alkylate 
produced from olefins other than bu- 
tylenes may be used. In the blending 
of 115/145 grade however. from 70 to 
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80 percent alkylate is required and 
this alkylate must be of high quality 
in order to meet the 145 rich mixture 
index. Such alkylate must be produced 
for the most part from butylenes, al- 
though as aromatic blending compo- 
nents become available more propyl- 
ene and amylene alkylate may be 
worked into the blends. In all cases 
however, it is desirable to improve the 
octane rating of the alkylate so that it 
will make a greater quantity of fin- 
ished blend.* 

In analyzing the problem of im- 
proving aviation fuel quality it is in- 
teresting to observe that the types of 
hydrocarbons which are of the best 
quality are the isoparaffins such as 
isopentane and iso-octane and the aro- 
matics such as toluene. xylene, ethy|- 
benzene and cumene. Benzene is also 
high in octane rating but its use in 
aviation fuel is limited because of its 
high freezing point. The naphthenes, 
olefins and straight-chain paraffins 
which were present as the minor com- 
ponents of the 100/130 grade used in 
the last war are of poorer quality, de- 
creasing approximately in the order 
named.* 

With both increased quantity and 
quality of alkylate required to meet 
our defense demands it is evident that 
alkylation is going to take a very 
prominent position among the refining 
processes in the immediate future, A 
sizeable number of shutdown alkyla- 
tion plants have already been reacti- 
vated, and it is reported that plans are 
in progress for the starting up of still 
more units. 


Alkylation Processes 

The alkylation processes of the pe- 
troleum industry involve the reaction 
of an isoparaffin (usually isobutane) 
with an olefin (usually butylene, pro- 
pylene, or amylene) to produce a 
branched-chain paraffin hydrocarbon 
of higher molecular weight. The alkyl- 
ate produced by the process boils in 
the gasoline range and has an ASTM 
clear octane number of 88-95, depend- 
ing on the operating conditions and 
the character of the feed. Alkylates 
have excellent lead-susceptabilities 
and high heat-values, and are thus 
ideal blending components for avia- 
tion and motor gasolines, 

In commercial processes the catalyst 
used is either sulfuric acid or hydro- 
fluoric acid. Yields and quality of 
products with either catalyst are of the 
same order. The great bulk of the 
plants process isobutane and butylenes 
to produce an alkylate consisting of 
substantially C, branched-chain hydro- 
carbons, of which iso-octane is an 
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example. Other feedstocks can and are 
being used, but the highest quality 
alkylate is obtained from BB feeds. 

During the last war there developed 
a shortage of isobutane, and it became 
necessary to build isomerization plants 
for the conversion of normal to iso- 
butane in order to satisfy the require- 
ments for alkylation feedstocks. Today. 
with catalytic cracking as the back- 
bone of refinery cracking, the isobu- 
tane production in many refineries 
may be adequate for alkylation with- 
out the necessity for extraneous stocks 
Alkylation is particularly attractive 
where extraneous isobutane is availa- 
ble from casing-head gasoline at low 
cost. Here, the flexibility of catalytic 
cracking is a major factor in that the 
refiner can balance his operations 
(without affecting the prime product, 
gasoline) to provide high ratios of 
propylene and butylenes in the gas- 
eous fraction; purchase cheap BB’s 
and run his alkylation unit at a higher 
capacity.” 

Although it has been reported that 
one butane isomerization plant has 
been started up, it is the general feel- 
ing of the industry that the normal 
supplies of isobutane will be adequate 
for alkylation requirements for some 
time to come, Hence there is little in- 
terest in butane isomerization at the 
present time. 

Fundamentally, the alkylation proc- 
esses have not changed since the war. 
The chemistry of the process is the 
same, and operating conditions and 
yields have not undergone any sub- 
stantial modification, Nevertheless, 
there have been recent distinct and 
important developments in the alkyla- 
tion processes along the lines of me- 
chanical design and operation. Most 
of the present plants were built during 
the war, many of them before process 
development work was completed. As 
a result, there was a tendency to over- 
design the units, and to provide aux- 
iliary equipment to hedge against 
every foreseeable eventuality. 

The new developments in alkylation 
units are being directed toward stream- 
lining the plants, Unnecessary equip- 
ment is being eliminated, individual 
equipment items are being simplified, 
and wherever possible several equip- 
ment functions are being consolidated 
into one, Particular attention is being 
given to design for the reduction of 
maintenance requirements. As a result, 
newly-designed alkylation units offer 
to the refiner savings both in invest- 
ment and operating costs, and as a 
result alkylation is comparatively 
more attractive today than it was a 
few years ago. 
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SULFURIC ACID Alkylation 





sulfurie acid 


by The M. W. 


LKYLATION using 
catalyst is licensed 
Kellogg Company, New York, under 
patent rights of Texaco Development 
Corporation, Standard Oil Develop- 
Company, Shell Development 
and Anglo-Iranian Oil 
(Ltd.). Although a large 
number of sulfuric acid alkylation 
units were shut down following 
World War II, recently much interest 
has been re-focused on this process. 
Since the commencement of the Ko- 
rean situation, refiners have been 
renovating and expanding existing al- 
kylation units and adding rerun equip- 
ment in order to again produce avia- 
tion blending stocks. Within the last 
year orders have been placed with the 
Kellogg Company for three new sul- 
furic acid alkylation units. One of 
these was the East's first postwar 
alkylation unit, a 2180-barrel-per-day 
plant for California Refining Com- 
pany’s Barber Refinery in Perth Am- 
boy, N. J. Although this unit was 
originally planned to help meet the 
“octane challenge” of the higher com- 
pression automobile engine, the design 
was modified half way through con- 
struction by the addition of facilities 
for splitting alkylate into light and 
heavy fractions because of increased 
military requirements for aviation 
gasoline. This plant, illustrated in the 
accompanying photograph, was placed 
on stream several months ago. 
Figure 1 shows the flow sheet of a 
alkylation Briefly the 
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modern unit 
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flow is as follows:' fresh feed from 
storage is heat-exchanged against the 
reactor effluent and then divided be- 
tween the various reaction zones. Fresh 
acid and isobutane are introduced into 
the first reaction zone, After passing 
through the reaction zones the acid is 
settled out and withdrawn from the 
reactor. The hydrocarbon effluent, 
consisting of alkylate and isobutane 
recycle, after heat exchange, is caustic 
and water washed to neutralize any 
residual acidity. The isobutane recycle 
is then fractionated from the alkylate 
and normal butane in the isobutane 
tower, following which the alkylate is 
debutanized. Finally, in an aviation 
operation, the alkylate is rerun to 
meet the end point specification for 
aviation blending stock, 


TABLE 2 


Typical Yields and Inspections’ 
Sulfuric Acid Alkylation 


OLEFIN FEED cs Ce 


Alkylate Yield: 
Volume Percent on 
Olefins 
Acad Consumptions 
Approximate 
Pounds per Galloo 
Total Alkylate (98 
Percent Fresh— 90 
Percent Spent 
Octanes— Aviston 
Ablylate 
ASTM Octane No 
Clesr o4 9! 
F-3 or 1-C Octane 
No. + 4.6 ce Tel 
F-4 or 3-C Blending 
Index No. + 4.6 
ee Tel 
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140-145 155-160 145-150 


Simplified Flow Diagram of Modern Sulfuric Acid Alkylation Unit. Courtesy The M. W. Kellogg Company. 


Refrigeration for maintaining the 
reaction temperature is supplied by 
vaporization of light hydrocarbons in 
the reactor. These vapors are with- 
drawn, compressed, condensed, and 
returned to the reactor. In recent 
designs centrifugal compressors have 
been used for the refrigeration system, 
working out well both from the stand- 
point of low first cost and a good 
utility balance, The centrifugal com- 
pressor may be driven by high pres- 
sure non-condensing steam and the 
exhaust steam used for reboiling the 
isobutane tower; or, it may be driven 
by electric power when high pressure 
steam is not available. 

The compressor condensate is con- 
centrated in propane, so that a portion 
of this stream is advantageously used 
for purging propane from the system. 
The purge is fractionated in a de- 
propanizer, the bottoms product being 
returned to the reactor. 

Sulfuric acid alkylation is used com- 
mercially for the alkylation of iso- 
butane with propylene, butylenes, or 
amylenes. For the production of motor 
fuel, any of these olefins may be used 
individually, or in combination. How- 
ever, propylene and butylenes are the 
only feeds that will interest the aver- 
age refiner, since the C,’s are consid- 
ered part of the motor gasoline cut. 
For the production of aviation com- 
ponents, however, alkylation of the C, 
olefins is definitely preferred because 
of the higher quality alkylates pro- 
duced. As indicated in Table 2.° the 
rich mixture knock rating of butylene 
alkylates is definitely superior. Also 
given in this tabulation are typical 
alkylate yields, acid consumptions, and 
other knock ratings, 

The reaction is usually carried out 
at 35-45° F. under a pressure slightly 
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Comment by a research chemical 
engineer following bis visit 
to the Milton Roy plant. 


..and what this man saw was 
no rigged-up “special” unit—but a 
standard Milton Roy Controlled 
Volume “miniPump”, operating 
under normal conditions. Here are 
a few of the factual details: 


This pump is the miniature member 
of the family of Milton Roy Con- 
trolled Volume Pumps—it measures 
less than a foot square, and weighs 
no more than 40 pounds—motor 
and all! It is available in motor- 
driven or air-powered types—in 
Simplex, Duplex, and Multiplex 


models. Built with watchmaker’s 
precision, it handles any clear 
liquid in delivery rates ranging 
from 3 to 3200 milliliters per bowr 
—against pressures up to 1000 psi! 
Its maximum speed is 100 strokes 
per minute—and calibrated stroke 
length adjustment is easily made 
while operating from zero to full 
capacity—with pump efficiency 
high over the entire range. The 
step-valve liquid-end, fully cov- 
ered by Milton Roy patents, is 
stainless steel. 


Let’s consider a few uses for this 


dramatic little pump: in laboratory 
and research work; in pilot plants; 
in instrumentation and contin- 
uous processing; in industrial pro- 
duction of soaps and perfumes, 
food, petroleum, pulp and paper 
—wherever precise quantities of 
clear liquids in small amounts 
are required! 


Write, now, for complete informa- 
tion to Milton Roy Company, or 
check your local classified tele- 
phone directory for your nearest 
Milton Roy representative. 


OY ~~ 


1315 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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STUFFINGBOXLESS PUMPS 

This special BJ engineered design is applicable to 
almost all BJ single-stage and multi-stage pumps and 
s particularly recommended for the handling of vol- 
atile liquids. There is no possibility of leakage of 
pumped liquid to atmosphere because the pump and 
5 close-coupled motor are totally enclosed within a 
sealed pressure vessel. High suction pressures are no 
problem since a predetermined pressure is main- 
tained across the mechanical seal that separates the 
motor from the pump within the chamber. This pres- 
sure is constant regardless of suction and discharge 
pressure. While this Stuffingboxless design repre- 
sents a higher first cost, it offers important operating 
avings due to elimination of special attention, re- 
packing, product loss through leakage, or downtime 
oss due to floodout 


ES BJ MECHANICAL SEAL 


_ Replaces the standard packing in the stuffingbox 
and eliminates the cost and trouble of repacking. 
Leakage or contamination of pumped liquid is over 
come and lower cost pumping performance is as- 
sured due to the completely reliable stuffingbox 
operation. Three types to fit all BJ Centrifugal 
Pumps are available in material and construction 
combinations to answer various pressures, tempera 
, tures and liquid handling requirements. Write for 
Bulletin No. 51-10,100 





BILT-ON PUMP 
Pump and close-coupled motor are constructed in a 
ngle unit on a common shaft. No rigid foundation 
r base is required and positive shaft alignment is 
assured. May be mounted vertically or horizontally. 
The pump is a single suction, single stage type, suit- 
able for all classes of medium and low head service. 
Pump sizes are I'/,, |'/>, 2, 2!/>, 3, 4 and 5 inches with 
capacities to 2000 gpm and discharge heads to 475 
feet. Also available with Steam Turbine Drive. 
Write for Bulletin No. 50-2040. TLB Biltons with BJ 
Mechanical Seal and explosion proof motor provide 
safe pumping of hydrocarbons. Write for Bulletin 


No. 50-9200. 


FIGURE 1025 PUMP 

This horizontal, single-stage, end suction centrifugal 
pump is available in |!/,, !!/>, 2, 2!/2, 3 and 4-inch 
sizes. Capacities range from 10 to 900 gpm, with 
heads from 20 to 340 ft. Temperature limit: 350° F. 
Standard construction is cast iron with bronze fit 
tings, and special construction can be supplied to 
order. Three types of stuffingbox construction are 
fered: (1) conventional stuffingbox, (2) water- 
jacketed stuffingbox, (3) stuffingbox with BJ Mechan- 
cal Seal which replaces the packing. The Mechanical 
Seal is recommended where absolute protection 
against contamination of pumped liquid is a factor. 
Write for Bulletin No. 51-3000. 
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HYDROPLEX PUMP 

Capacity Range: 15-140 gpm. 

Head Range: 360-1600 feet. 
The Hydroplex is @ standard, low cost unit. 
designed primarily for handling non-abrasive and -—t 
non-corrosive liquids. It is a vertical, single case. 
multi-stage pump, direct-connected to a 3550 RPM, 
220/440 volt, 3 phase, vertical, drip-proof, solid 
shaft motor and sold only as a complete unit. Ver- Bum : 
tically split volute case and motor barrel are cast , — 
integral and bolted together with gasket between 
ground faces. Designed for low capacity, high 
pressure service. The vertical construction permits 
use of a simple foundation and requires a minimum . 
of floor space. Standard materials: Cast iron, " 
bronze fitted, chrome shaft. Maximum operating 
temperature is 250° F.; maximum operating pres- 
sure 670 Ibs.; hydrostatic test pressure 750 Ibs. 
Write for Bulletin No. 51-6200. 


Yy 





VMT PUMP ; 
Capacities to 1000 gpm, heads to 250 psi, 
temperatures to 250° F, with standard 
materials. Larger sizes, higher tem- 
peratures on special order. 





for handling lian ds—hot or cold 


rrosive—where the net positive 
limited. This pump is a multi-stage 


— Gale - 


+t mounted in a barrel from which 
J n. Base of the pump is at ground level 
while length of the barrel below is determined by 
the npsh requirement. This arrangement permit 


all 
nping trom a suction vessel set at a lower eleva = 


yn. Standard construction: Cast iron cases, bronze 4 
tted, chrome steel shaft and shaft sleeve. Standard 
8, 10, 12 and 14 inch barrels. Sizes to 5,000 
and for corrosive liquids and/or temperature: 
50° Ff n special order. Write for Bulletin N 
6600 
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HYDROPRESS PUMP 

Capacity Range: 10-300 gpm. 

Head Range: 200-7000 feet. 
The Hydropress unit is vertical double case mult 
tage pump, sold only as a complete unit with the 
jirect-connected driver. Designed for high speed 
w cape pressure operation, the Hydro 
$ fers many advantages. These include 
ting flow, variable capacities with 
st | ed change, elimination of reliet 
valves. Vertical construction allows use of a simple 
indation and requires a minimum of floor space 
Standard materials: Electric welded steel or forged 
case: semi-steel inner volute case: bronze fit 
teel shaft. Special materials for 
uirement Write for Bulletin No 
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ACID BUTANE PUMP 


(SINGLE STAGE) 


Range: 1000-7000 gpm. 
Head Range: 100-700 feet. 


Developed for capacities beyond the range of 
Single Suction Process Pumps. Design is based on 
proven principles of construction essential for su- 
perior service in handling high temperature liquids 
on continuous operation. ree pump sizes are 
available—é x 8 x 1O—6 x 10x 14 and 12 x 16x 20. 
Low entrance velocities and axial balance are ob- 
tained by use of a double suction impeller. Rotating 
element can be removed as a unit without disturb- 
ing the piping or driver. Pump can be constructed 
of a wide selection of materials to suit specific 
conditions. 


SM PROCESS PUMP 
Capacity Range: 10-1400 gpm. 

Head Range: 20-650 feet. 
A horizontal, single stage, single suction, split case 
centrifugal pump for use where temperatures and 
pressures are high, suction liquid levels low, where 
hot and cold liquids near their boiling points must 
be handled, and where liquids impose severe condi- 
tions on stuffing boxes. An ideal pump for handling 
slurry. Alignment is maintained at any temperature. 
Bearing bracket, shaft and impeller assembly re 
movable without disturbing piping, case, or driver. 
For temperatures to 850° F. Standard materials: 
Cases and impellers of cast iron, Meehanite, Ni- 
resist carbon or chrome alloy steel, or other alloy 
best suited to particular service. Write for Bulletin 
No. 49-2400. 


ACID BUTANE PUMP 
Capacity Range: 2000-4500 gpm. 
Head Range: 50-300 feet. 

This special purpose pump is designed for handling 
acid butane and other corrosive liquids. It is a 
horizontal, single stage, single suction, split case 
centrifugal provided with a removable, split, 
water-jacketed, stuffing box for ease in packing. 
Impeller is arranged with wearing rings to obtain 
suction pressure on the stuffing ‘box. Nozzles are 
adapted to conform to overhead piping. Bearing 
bracket, shaft and impeller assembly removable 
without disturbing piping, case or driver. Built in 
two sizes, 8 x 10 x 16" and 10x 12 x 18". Materials 

to suit particular operating conditions. 
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BJ STANDARD DEEPWELL 


BJ Deepwell models answer practically every stand- 
ard and special primary water supply need. Deep- 
well models are offered for well diameters from 6 to 
24 inches and the new smaller “Bee-Jay” model is 
designed for 5 and 6 inch wells. Three distinct types 
>f bow! assemblies and more than 100 individual im- 
peller designs make possible the selection of a BJ 
Deepwell Pump to meet any conceivable require- 
ment. As originators of the deepwell turbine pump, 
Byron Jackson Co. has continued to provide the best 
n deepwell pumping performance and depend 
ability. Write for Bulletin No. 50 5000. 


BJ SUMP PUMP 


This Type TL Vertical Sump Pump is engineered in 
standard and special models to meet a wide range 
of sump applications. Five sizes are offered—|!/> 
2, 2!/>, 3 and 4 inches. Capacity range: 35 to 700 
apm. Heads from 15 to 85 feet. Solids up to the 
size of the strainer mesh opening can be pumped. 
Standard features include working parts of bronze 
and chrome: bronze throttle bushing; long lead 
bronze sleeve bearings; vertical solid shaft 220/440 
v motor: and 5' 10" motor barrel column. Special 
onstruction at extra cost provides additional column 
n 2', 4, and 6° lengths; explosion or splash-proof 
motor; open impeller; float switch and special fit 
tings or materials. Write for Bulletin No. 50-7600. 


BJ SUBMERSIBLE PUMPS 


This model offers important installation and operat 
ng advantages not provided by any other type of 
pump. The pump and close-coupled sealed motor 
perate completely submerged in the well, with the 
motor driving the pump from below. Motor-pump 
init is suspended on the column pipe. Power is sup 
plied to the motor through an armored submarine 
cable. Installation is below the surface and out of 
sight, unaffected by atmospheric changes. No pump 
house is required and there's no possibility of flood 
out. This pump is ideal for extra deep wells, crooked 
wells, locations where flood menaces exist, or for 
any installation where it is desirable to eliminate sur 
face structures. With the Submersible, there's no 
problem of water contamination by dirt, oil or for- 
eign matter. The regular Submersible is designed 
for wells 8" inside diameter or larger and offers 
capacities to 20,000 gpm and heads to 1500 ft. 
Write for Bulletin No. 50-5200. The new Subette 
model is designed for wells with an inside diameter 
of 6" or more and offers capacities from 30 to 130 
gpm at heads from 65 to 765 ft. Write for Bulletin 
No. 51-5300 





























GB cw 50, 
Fr) 


(000 bod | 


tt6tno 
ACD (M50, ond EO mUKTURE 


Figure 2. New Type Sulfuric Acid Alkylation Reactor. Courtesy, The M. W. Kellogg Company 


above atmospheric. The lower the 
temperature at which the reaction is 
carried out, the better the quality of 
the alkylate and the lower the acid 
consumption, On the other hand, be- 
low 35° F, the sulfuric acid-hydrocar- 
bon emulsion tends to get so stiff as 
to make operations difficult. While 98 
percent is the strength of the acid 
usually added to the process, the im- 
portant factor is the average strength 
of the acid contained in the reactor. 

An efficient sulfuric acid alkylation 
operation using butylenes consumes 
about 0.6 pounds of acid (working 
from 98 percent concentration down 
to 90 percent) per gallon of alkylate 
produced. When feeding propylene, the 
operation uses about 2.0 pounds, and 
on amylenes, about 1.0 pounds of acid 
per gallon. Recent commercial runs 
have indicated the possibility of stable 
operation with spent-acid strengths as 
low as 85 percent for both butylene 
and propylene-butylene feeds. Under 
carefully controlled conditions, such 
low spent-acid concentrations do not 
seriously reduce quality of alkylate 
and do lower over-all consumption of 
acid.® 

A very important variable in the 
alkylation reaction is the isobutane to 


TABLE 3 
Butylene Alkylation (#.$0,) 


Reactor Temperature 
Spent Acid Strength 


isobutane/Olefia Ratic in Feed) 7 5:1 3: 


35-40 °F 
1% 





Yield Aviation Alkylate (350 

E. P.) (Volume percent on 

Olefins ) 163 160 156 
ASTM Octane No., Clear a3 5 25 915 


olefin ratio, It is necessary to main- 
tain a considerable excess of isobutane 
in order to prevent the formation of 
olefin and acid-olefin polymers. The 
effectiveness of isobutane /olefin ratio 
is illustrated in Table 3, wherein data 
are shown on butylene alkylation at 
various ratios in an ordinary single 
contact reactor.’ From a standpoint of 
yields and alkylate quality, it is evi- 
dent that high isobutane ratios are 
desirable. However, from a practical 
standpoint it is costly to fractionate 
and recycle the isobutane necessary. 


An ingenious method of high in- 
ternal isobutane ratios, while necessi- 
tating only moderate external ratios 
is incorporated by Kellogg in a new 
reactor design.* This reactor, illus- 
trated in Figue 2, has four principal 
design innovations which contribute 
to the quality and quantity of the 


alkylate produced. 


Probably the most important is that 
the design provides for approximately 
a nine-to-one ratio of isobutane to 
olefin in the reaction zone, the three 
sections of which are shown at the left 
hand portion of the vessel. This is 
true despite the fact that the relation 
of isobutane to olefin as fed to the 
reactor as a whole is less than four-to- 
one. 

A study of the sketch shows how 
this is brought about. Let us assume 
that the reactor shown here charges 
fresh feed at about 660 barrels per 
day, This feed. comprising a mixture 
of approximately 300 barrels of butyl- 
ene and 360 barrels of isobutane, is 
divided into three equal 220 barrel- 
per-day portions, each of which is 
introduced into one of the three reac- 
tion sections. 


To increase the amount of isobutane 
at the points of reaction, a recycle 
stream of isobutane from the unit's 
main fractionator is fed in at the bot- 
tom of the first section. This recycle 
must be at a rate of 800 barrels per 
day to provide an over-all four-to-one 
ratio between isobutane and olefin with 
fresh feed being charged at 660 bar 
rels per day. 

Adding up the total amount of iso- 
butane in the first reaction section we 
find there are 920 barrels to 100 bar- 
rels of olefin, Naturally, since only 
about 110 barrels of the isobutane 
reacts with the total olefin present, 
about 810 barrels of excess isobutane 
are carried over into the second sec- 
tion where the cycle starts over again. 

Thus. while the total amount of 
olefin charged each day in this typi- 
cal case is 300 barrels and the total 
amount of fresh and recycle isobutane 
is 1160 barrels (a ratio of about four 
to one) the actual ratio at all reaction 
points is better than nine to one. 

The second advantage of the design 
is found in the cascade flow of acid 
and feed from the first section onward. 
Fresh acid is charged to the first sec- 
tion and flows through the other two 
sections before entering the hydrocar- 
bon-acid settling portion of the re- 
actor, Since the olefin-isobutane 
reaction is a rapid one, it is completed 
in the reaction sections while the acid 
is still relatively high in concentration. 

For example, if the operation is 
planned to feed 98 percent concen- 
trated acid and to withdraw 88 percent 
acid, then the average acid concentra- 
tion in the three sections will be 91.5 
percent, a relatively high concentra- 
tion which results in better quality 
alkylate. 

A third point in the design is the 
use of agitators to provide highly ef- 
ficient mixing in the reaction sections. 
With this agitating reaction, high 
quality alkylates have been produced 
with a horsepower requirement of 
0.028 kwh. per gallon of alkylate as 
compared to 0.12 kwh, per gallon in 
reactors which utilize outside circula- 
tion and jet injection as a means of 
mixing. 

And the final important advantage 
in the design is the use of auto- 
refrigeration to keep temperatures low. 
Since the reactor operates with a 
liquid level, heat of reaction is re- 
moved by vaporization. To permit 
continuous vaporization, a portion of 
the vapors is withdrawn from the top 
of the reactor. This gaseous fraction 
is compressed, condensed and returned 
to the reactor. The investment cost for 
this system is much lower than for the 
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Figure 3. New Type Horizontal Contactor-Reactor. Courtesy, Stratford Engineering Corporation. 


outside refrigeration-emulsion cooling 
systems. 

Most of the sulfuric acid reactors 
built during the war, and still operat- 
ing, are of the agitated heat exchanger 
type built by Stratford Engineering 
Corporation, Kansas City, There were 
64 of these reactors built for sulfuric 
acid alkylation during World War II, 
most of which are now in operation. 
All of these were of the vertical type 
with a lance-type tube bundle utiliz- 
ing extended finned surface.’ 

In the course of development work 
on alkylation, it was found that the 
rate of reaction is much faster than 
previously thought. It therefore be- 
comes possible to feed considerably 


more material to most of the existing 
reactors and still have ample reaction 
residence time, The problem then be- 
comes one of heat-removing capacity 
since such an increase in feed rate 
will also increase the load on the heat 
exchange bundle, However, a new tube 
bundle has been designed which pro- 
vides over twice as much heat transfer 
duty in the same space, The new-type 
bundles, which can be installed in old 
reactors, utilize U-tube elements con- 
structed of seamless tubing without 
welds or joints, except where rolled 
into the tube sheet. The elimination 
of all extended surface fins. welded 
joints and welded plugs in the tube 
bundle elements is a definite advan- 





HYDROFLUORIC 


ACID Alkylation 





LKYLATION using hydrofluoric 
acid catalyst is licensed by Uni- 
versal Oil Products Company, Chi- 
cago, and also by Phillips Petroleum 
Company, Bartlesville, Okla. During 
World War Il, there were 28 hydro- 
fluoric alkylation plants built, 27 in 
the U. S., and one in Mexico. All of 
these plants were operating at the end 
of the war, but subsequently more 
than half of them were shut down due 
to the low demand for alkylate. Many 
of the war-time plants were scrapped. 
or revamped for other purposes. 

At the present time 12 hydrofluoric 
alkylation units are operating, and 5 
others are being planned for reactiva- 
tion. The design capacity of these 
plants range from 1000 to 5000 bar- 
rels per day each, although some have 


produced as much as 7500 barrels per 
day. 

Because of the renewed demand for 
high-quality alkylate, there is currently 
high interest in HF alkylation. Al- 
though HF was a few years ago a 
highly-feared chemical, and is still 
respected for its potential dangers, it 
has been found that with proper pre- 
cautions HF can be handled quite 
safely. Indeed, one refinery reports a 
better safety record for its HF alkyla- 
tion unit than the average for the rest 
of the plant, 

Fundamentally, the HF alkylation 
process today is based on the same 
principles as during the last war. 
However, there has been considerable 
activity on the part of all companies 
concerned during the past year or two 
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tage since nearly all of the tube fail- 
ures in the past have occurred at fin 
joints or welds. 

The latest design of Contactor- 
reactor for sulfuric acid alkylation 

lants is as shown in Figure 3 with 
rane U-tube bundle and with acid inlet 
at the suction side of the impeller. 
Such a unit offers a number of econ- 
omies as compared to the original 
vertical type unit. The horiizontal re- 
actor requires no steel supporting struc- 
tures, The drive is by means of a direct- 
connected explosion proof motor with 
all driving gears eliminated. In addi- 
tion there are other advantages, such as 
shorter connecting pipes and the elimi- 
nation of the recycle acid pump. 


in improvement of mechanical design 
and certain process features. All un- 
necessary items of equipment have 
been eliminated, individual items of 
equipment have been simplified, and 
process functions have been combined 
wherever possible. Particular atten- 
tion has been directed toward reducing 
the acid area to the bare minimum. 
In addition, the entire design has been 
reviewed and modified in order to 
reduce the maintenance requirements 
to the lowest possible level. As a 
result of these improvements, the new 
HF alkylation units are much more 
attractive from a standpoint of both 
initial investment and operating costs. 

At the present time, seven UOP 
hydrofluoric alkylation units are in 
operation, and three additional war- 
time units are being revamped for 
startup. In addition, designs are being 
developed for new plants embodying 
many improvements resulting from 
past experience. 
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PROCESS 


A simplified process flow diagram 
of the new UOP HF alkylation process 
is shown in Figure 4, The feed con- 
sists of isobutane and suitable olefins, 
such as propylene or butylenes, or a 
mixture thereof, The fresh feed, dried 
by fractionation or by means of a 
dessicant, is pumped to the reactor 
where it is joined by recycle isobutane 
and acid. The exothermic heat of 
reaction is removed by a water-cooled 
tube bundle, and the mechanically- 
agitated reactor is maintained under 
sufficient pressure to keep the mixture 
in the liquid state. 

After intimate contacting in the re- 
actor, the hydrocarbons and acid are 
separated in the settler. The acid 
phase is recirculated to the reactor, 
while the hydrocarbon phase, contain- 
ing some dissolved acid, is pumped to 
the HF stripper. 

The purpose of the stripper is 1) 
to strip out all the HF from the bot- 
toms product, 2) to remove the pro- 
pane, and 3) to produce an isobutane- 
rich stream for recycle. The latter is 
a unique feature, for by this means 
it is possible to produce at low cost 
about 25 percent of the isobutane re- 


SECTION 


quired for recycle. The overhead from 
the stripper, after settling, is con- 
densed and settled, the acid phase 
being recycled to the reactor. The 
hydrocarbon layer is then fed to the 
depropanizer, where a separation is 
made between propane and isobutane. 
When operating on butanes-butylenes 
feed, the amount of propane produced 
is very small, and is caustic-washed 
before being released from the unit. 

The bottoms from the stripper, free 
of HF, is fractionated to separate the 
remaining isobutane, which is recycled. 
The deisobutanized product is then 
passed through an alumina treater 
for removal of alkyl fluorides. The 
alumina breaks down the fluorides by 
adsorbing HF. The alumina, which 
normally is changed about every six 
months, is thrown away when spent. 
The treated product is finally debutan- 
ized, and rerun to separate aviation 
from heavy alkylate. 

Some heavy polymers are formed 
in the alkylation reaction, but the 
catalyst has the advantage that it can 
be regenerated. This is accomplished 
by withdrawing the acid layer from 
the settler, and stripping it with iso- 


butane in the acid regenerator. The 
overhead product, consisting of re- 
generated acid and isobutane, is re- 
cycled to the reactor. The bottoms, 
consisting of tar and a constant-boiling 
mixture of HF and water, can be dis- 
posed in a burner or neutralizing pit. 

Olefin feeds to HF alkylation may 
be proylene, butylenes, or amylenes. 
The best feed materials are usually 
obtained from catalytic cracking oper- 
ations, and the amylenes from this 
feed can be alkylated to good advan- 
tage. It is necessary to have up to 30 
percent of the alkylate as isopentane 
to make 7-pound RVP, which allows 
essentially all of the C, cut to be 
charged to the alkylation unit. Amyl- 
ene charged to HF alkylation units is 
converted approximately 45 percent 
of its volume to isopentane with es- 
sentially no increase in acid consump- 
tion over butylene alkylation. The C; 
components from catalytic cracking 
operations contain very little normal 
pentane. The feed requires no caustic 
or other treatment to remove sulfur. 
Actually HF is a better sulfur remover 
than caustic, and the sulfur leaves the 
processes with the bottoms from the 


Figure 4. Hydrofluoric Acid Alkylation Process for C,-C.-C, Feed. (Courtesy, Universal Oil Products Company.) 





CONTACTOR 


COOLING 
warTer 


1SOBUTANE- 
OLEFIN 
FEED 


MAKE UP HF 





HF 
SETTLER STRIPPER 


VAPORIZER 


DEISO- 
BUTANIZER 


PROPANE 


DEPRO- 
PANIZER 


ALUMINA 
TREATERS 


ACID 
REGENERATOR 


TAR aAnO 
nF "4,0 CoM 


To 
WEUTRALIZING 
rir 


RERUN 


DEBUTANIZER COLUMN 


Meavy 
ALKYLATE 


AVIATION 
ALKYLATE 








Petroleum Refiner—V ol. 30, No. 9 





foiur Off WS ) 


THE MATHIESON 
































The Mathieson 
Sulfur Recovery Process 
AVAILABLE THROUGH FLUOR 





e Under ONE Contract 
e ONE Responsibility 


The proven Mathieson Process for the recovery of elemental 
sulfur from waste hydrogen sulfide gases is available under one 
contract, one responsibility through The Fluor Corporation, 
Ltd. With over 30 years’ experience in the design, engineering, 
and construction of plants and facilities for the petroleum and 
chemical industries, Fluor possesses the background, the skilled 
personnel, and the know-how essential for the practical inter- 
pretation of the Mathieson Process into your particular sulfur 


recovery program. 


A process for the recovery of Sulfur Dioxide — 
is also available through FLUOR activity i” the ee beet 





BE SURE WITH 
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regeneration column. 

The properties of typical rerun 
alkylates are given in Table 4.* It is 
apparent that both butylene alkylate 
and isobutylene polymer alkylate are 
superior in quality to the propylene- 
butylene alkylate and the propylene- 
butylene-amylene alkylates. It is also 
evident from these data that while all 
of these alkylates exceed the F-3 per- 
formance numbers required for the 
production of 115/145 grade aviation 
fuel, the alkylates produced from 
feeds containing propylene and amyl- 
ene are somewhat short of the required 
F-4 performance number. 

One of the advantages of HF alkyla- 
tion is that refrigeration is not re- 
quired to produce high-quality 
alkylate. Of the HF alkylation units 
operating during the war, only two 
employed refrigeration, these due to 
corrosive cooling water, and extremely 
high water temperatures. Present 
thinking is that refrigeration will not 
be used on any new units. Such units 
would be designed for a maximum 
reaction temperature of 90°F., which 
can easily be obtained if the tempera- 
ture of cooling water does not exceed 
85°F. Since the alkylates given in 
Table 4 were produced at a reaction 
temperature of 90°F., it is evident that 
these conclusions are sound. Even 
higher octane numbers can be pro- 
duced at lower temperatures. With a 
reaction temperature of 90 degrees, the 
reactor pressures normally range from 
100 to 120 psig. 

It is necessary that the isobutane to 
olefin ratios in the reactor be high in 
order to produce high-quality alkyl- 
ates. For aviation alkylate an external 
ratio of 6:1 is used, but for motor 
alkylate the ratio may be reduced to 
3:1. The acid to hydrocarbon ratios 
used vary between 1:1 and 2:1. 

The HF concentration in the acid 
phase should be about 87 percent. 
Normally the acid contains about 1.5 
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percent water, but the water content 
can reach as high as 5 percent without 
danger of corrosion ef mild steel. The 
rate of acid regeneration is about 10 
percent by volume of the alkylate 
production. The fresh HF makeup re- 
quirements amount to only 0.5 pound 
per barrel of alkylate produced. 

The yields which can be obtained 
by alkylating propylene, butylene, 
amylenes, and codimer are given in 
Table 5,‘ as volume percent of the 
original catalytte cracking charge 
stock, The yields from the individual 
hydrocarbons are listed separately in 
this table, together with the isobutane 
required. It is assumed in these cal- 
culations that all of the isobutane 
produced and recovered from the cata- 
lytic cracking operations will be avail- 
able. It is interesting to note that there 
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is an excess production of isobutane 
when alkylating with each of the ole- 
fin streams separately in Case 1. When 
cracking the heavy gas oil in Case 2, 
however, insufficient isobutane is pro- 
duced to combine with all of any one 
of the olefin streams produced, with 
the exception of the alkylation of 
codimer. 

The material of construction used in 
the major portion of HF alkylation 
units is ordinary carbon steel. HF 
reacts with iron to form iron fluoride, 
which adheres as a hard protective 
coating on all steel surfaces, For this 
reason the reactor, settler, and HF 
stripper are of low carbon steel. How- 
ever, the iron fluoride scale is detri- 
mental to all moving parts with metal- 
to-metal contact. For this reason it is 
necessary in HF service to use monel- 
trimmed pumps and valves. Because 
of the highly-corrosive conditions, it 
is necessary to employ solid monel on 
the acid regenerator and preheater 
tubes, 

There are many other improvements 
which have greatly reduced mainte- 
nance. Most of the valves in the HF 
section have been eliminated. Simi- 
larly, all except one pump has been 
eliminated in this section. There are 
no flowmeters in acid service, In order 
to determine the amount of acid sent 
to regeneration, the heat balance 
around the preheater is utilized as 
indicated by the temperature on the 
preheater effluent. 

Because of these and other improve- 
ments, maintenance on equipment in 
acid service has been practically elim- 
inated, One alkylation unit schedules 
its shutdown and inspection only once 
in two years. This of course contrib- 
utes to considerable savings in oper- 
ating costs, 

It is also expected that initia! in- 
vestment costs on new HF alkylation 
units will be less than as previously 
designed, These savings are attributed 
to the simplification in equipment and 
design. Thus, as a result of savings in 
both investment and operating costs, it 
is expected that there will be a con- 
siderable new interest in HF alkylation 
for the production of high-octane fuel 
components. 
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Every plant designer, construction engineer and maintenance man 
knows the expenses, complications, and difficulties of water-cooled s of tt 


heat exchangers . . . the required piping, pumping, treatment and ‘ 

disposal . . . the likelihood of corrosion, scaling and freeze-ups many services on which 

... the uncertainty of sustained adequate supply. FIN-FAN EXCHANGERS 
All these problems are being avoided by plants in every section — are being used 

of the country which use AIR as the cooling or condensing me- 

dium .. . in FIN-FAN Air Blast Exchangers. 


These exchangers, developed jointly by The Griscom-Russell 
Co. and Fluor Corp. Ltd., are self-contained package-type units. 
They include G-R K-Fin Heat Transfer Sections with Fluor air 
circulation equipment, all mounted in a sturdy compact structure. 





You can use Fin-Fan Exchangers on practically any cooling or 
condensing service. You can put them anywhere . . . on the ground, 
on a roof, or within a building. You can use a single installation 
for two or more heat transfer duties. 





And these are only some of the many Fin-Fan benefits and 
advantages. Get the whole story of this important development 
in heat transfer apparatus . . . write for bulletin and ask for specific 
recommendations on Fin-Fan for your cooling and condensing 





THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


September, 1951—A Gulf Publishing Company Publication 





PROCESS 





Socony-Vacuum 


Airlift TCC Unit CATALYTIC CRACKING 
More Attractive than Ever 


Socony-Vacuum 


Oil Company, Inc With New Design Improvements 





S ICONY-VACUUM Oil Company, 
J Inc., pioneered modern catalytic 
cracking through work Vacuum Oil 
Company started more than 20 years 
ago. After the merger in 1931 of 
Standard Oil Company of New York 
with Vacuum Oil Company to form 
Socony-Vacuum Oil Company, Inc., 
this catalytic cracking development 
work was continued, culminating in 
1936 with the start-up of the world’s 
first commercial catalytic cracking 
unit (a fixed-bed) at its Paulsboro, 
N. J... refinery. 

Recognizing the drawbacks to cycli: 


HE development of catalytic cracking continues with de- 
sign improvements in all the major processes. With the 
increased demand for more and more high-quality gaso- 

line, catalytic cracking has become a must in refining operations. 
Since VJ-day, approximately 800,000 barrels per day of new cata- 
lytic cracking capacity of all types has been or is being installed. 
This is accompanied by design improvements which have reduced 
investment requirements, simplified operation, decreased down- 
time, and reduced operating costs. Reviewed here are recent devel- 
opments in a number of the catalytic cracking processes. 


fixed-bed cracking, Socony- Vacuum 
engineers soon commenced develop- 
ment of a continuous catalytic crack- 
ing process which was simpler and 
more flexible. Bench-scale and semi- 
commercial units of the continuous 
type were erected and operated in 
Socony-Vacuum’s laboratories. This 
was part of a continually expanding 
effort in the field of catalytic cracking 
and catalytic cracking catalysts at 
these laboratories which resulted in 
the development of the Thermofor 
catalytic cracking (TCC) process and 
spherical cracking catalyst. During the 
war years and shortly thereafter, more 
than 35 TCC units were installed 
throughout the industry. 

During the postwar years Socony- 
Vacuum has been developing its new 
Airlift TCC unit, The design of this 
new unit embodies not only an airlift 
te replace the bucket elevators which 
were present in the original TCC units, 
but also involves a complete new de- 
sign for the kiln and a new general ar- 
rangement. The first commercial unit 
of this design to go on stream was the 
one at Magnolia Petroleum Company's 
Beaumont refinery which has been in 
operation since October, 1950. At the 
middle of 1951, some 19 TCC units 
of the airlift design have been or are 





being built in the United States by 
Socony-Vacuum and licensees of So- 
cony-Vacuum which units will have a 


Airlift TCC Unit at a Socony-Vacuum Refinery. combined capacity of 250,000 barrels 
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Figure 1. Airlift TCC 


daily. In addition to the units being 
constructed in this country, a total of 
11 units have been licensed for con- 
struction in other parts of the world 
which will have a combined capacity 
of 110,000 barrels daily. The first of 
these foreign units to go on stream 
will be that at the Frontignan, France, 
refinery of Secony-Vacuum Francaise, 
which was expected late this summer. 
This gives a total capacity for Socony 
Airlift TCC units of more than 350,- 
000 barrels per day. 


The Socony Airlift TCC Unit 

Results of Socony-Vacuum’s exten- 
sive program of research, development 
and engineering directed toward im- 
proving and simplifying the TCC proc- 
ess, together with Socony-Vacuum’s 
basic knowledge of catalytic cracking 
in a moving bed of catalyst, have 
established a sound foundation for the 
design of the new Airlift TCC unit. 
This unit combines the advantages of 
even easier and simpler operation than 
the bucket elevator type TCC designs, 
which were noted for this feature, with 
greater flexibility to process a wider 
range of stocks including the heaviest 
now being charged to any type cata- 
lytic cracking process. The unit can be 
operated at varying severities and for 
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various product distributions, in ac- 
cordance with the requirements of re- 
finery production schedules. As a re- 
sult of the simplifications, investment 
cost and operating costs have been re- 
duced but at the same time the Socony 
Airlift TCC unit retains all of the 
basic advantages of high-liquid re- 
covery, high-catalyst activity, high- 
cracking efficiency and high gasoline- 
to-coke ratio, associated with previous 
TCC operations, 

The catalytic section of the Socony 
Airlift TCC unit is described herewith. 
For convenience this description 
covers: 1) the flow of catalyst in the 
unit; 2) the flow of oil vapor through 
the reactor; and 3) the operation of 
the kiln where the carbonaceous de- 
posit is burned off the catalyst by com- 
bustion with air. A flow diagram is 
shown in Figure 1. 


Catalyst Flow 

The flow of catalyst in the unit is 
best described by starting with the 
lift pot, This vessel receives regener- 
ated catalyst by gravity flow from the 
kiln. Low-pressure air (at a pressure 
of about 2.0 psig) is introduced into 
the lift pot and the catalyst is picked 
up by the air and is lifted to the top of 
the unit, where it is disengaged from 
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Catalytic Cracking Process. (Courtesy, Socony-Vacuum Oil Company, Inc.) 


the conveying air and collected in the 
separator-surge hopper. At this point, 
the lift air is vented to the atmosphere. 
The operation of the lift is simple. 
Catalyst circulation can be easily con- 
trolled at any rate below the maxi- 
mum. Lifts may be designed to convey 
catalyst at any desired rate. Typical 
commercial] units have maximum con- 
veying rates from 50 to 600 tons per 
hour. Little catalyst attrition occurs in 
a properly designed lift system, 
Catalyst collects in the separator- 
surge hopper and from there flows by 
gravity as a compact mass through the 
system back to the lift pot at the foot 
of the structure. More specifically, 
leaving the surge hopper the catalyst 
flows down the seal leg to the reactor. 
Pressure in the top of the reactor 
ranges from 7 to 15 psig, depending 
on the pressure drop through the re- 
actor and fractionating system to the 
gas separator, The use of sealing steam 
or flue gas flowing countercurrent to 
the descending catalyst in the seal leg 
makes it possible to move the catalyst 
from a zone of atmospheric pressure 
(the separator-surge hopper) to a zone 
of higher pressure (the reactor). Cata- 
lyst entering the reactor is distributed 
in such a manner as to avoid segre- 
gation of fine and large particles, and 
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Ohio Edison gave the 


job to Lummus...to 


get near-perfect 


performance 


The surface condenser, feed 
water heaters, and exchanger 
shown above are part of a 
Lummus system installed early 
in 1944 in the Gorge Power 
Station of Ohio Edison Com 
pany, Akron. Operating records 
for the intervening years bespeak 
sound design and fabrication. 


The condenser (effective surface 
of 32,600 sq. ft. to condense 
350,000 pounds of steam per 
hour) has operated over this 
period without overhauling of 
shut-down magnitude. Equipped 
with a deaerating-type hotwell 


of Lummus design, deaeration 
has been constant over loads 
varying from 25% to normal 
capability of 45,000 kw. Conden 
sate has been tested every shift 
for oxygen content. Throughout 
the seven-year run, readings 
have fallen consistently within 
what our customers’ engineers 
consider “‘zero’’—a maximum of 
.005 cc. per liter! 


Feed water heaters and exchanger 
are able running-mates. Heaters 
were designed for a 7° terminal 
difference. Routine tests show 


performance equal to or better 





ee | 





than requirements. The two 
high-pressure heaters to the left 
employ the Lummus Patented 
Multilok Closure for channel 
and floating heads. In seven 
years of operation, all mainte- 
nance has been negligible. Gasket 
replacement for the Multilok 
Closure requires only 2-2% 
hours on the average for com- 
plete turnaround time. 


For heat exchanger equipment 
that gives near-perfect perform- 
ance, see that your next job goes 
to Lummus. There’s an office 
near you for prompt service. 


THE LUMM™MUS COMPANY 
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NEW YORK 17, N.Y. 
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so that a catalyst bed of uniform depth 
is maintained in the reactor. 


Reactor 

Catalyst in the reaction bed flows 
uniformly down through the reactor 
past the oil vapor collecting grids, 
and thence through catalyst collecting 
devices that insure uniform flow of the 
catalyst over the cross-section of the 
reactor. Passing from the reactor, the 
catalyst flows by pipes to the regenera- 
tor. Here it is redistributed and flows 
first into a zone where it is contacted 
countercurrently with air, then to a 
zone where it is contacted concurrently 
with air and in which there are cooling 
coils, and then past flue gas disengag- 
ing grids and finally through catalyst 
collection devices and thence into the 
lift pot. Meter boxes are provided to 
positively measure the flow of the 
catalyst from each section of the kiln. 
It is interesting to note that these meter 
boxes are vented to the atmosphere 
and that the cover may actually be 
lifted to observe the catalyst flowing 
through the weir or to permit remov- 
ing of a sample at this point. The 
lift system can be adjusted to maintain 
the desired flows in the various sec- 
tions of the kiln. The temperature of 
the catalyst entering the reactor is con- 
trolled by adjusting the cooling coils 
in the lower section of the regenerator. 

A small stream of catalyst is with- 
drawn from the separator-surge hop- 
per (usually about 5 percent of the 
circulation) and passed through the 
elutriator or gas classifier where the 
freshly falling stream of catalyst is 
dropped through an ascending stream 
of flue gas of controlled velocity. This 
secondary catalyst circuit is used to 
remove fine particles from the system. 

Oil in the form of vapor is intro- 
duced through the side of the reactor 
at the top of the bed and liquid oil as 
a separate stream may enter through 
a nozzle suspended from the head of 
the reactor, The liquid oil charge is 
fed through a nozzle within a falling 
curtain of catalyst and a uniform mix- 
ing of the catalyst and oil is obtained 
at the top of the bed. All of the oil 
feedstock then passes uniformly down 
through the catalyst bed and _ the 
cracked vapors are disengaged from 
the catalyst in collectors in the lower 
section of the reactor. 

Purge steam is introduced into the 
catalyst stream below the point of oil 
vapor disengagement. Countercurrent 
flow of the steam insures substantially 
complete removal of entrained vapors 
and adsorbed oil from the catalyst be- 
fore it passes into the regenerator. 
Failure to properly strip off the oil 
at this point results in loss of valuable 
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hydrocarbons and increases the burn- 
ing load on the kiln unnecessarily at 
the expense of liquid product yields. 


Regenerator 


The regenerator or kiln removes 
carbonaceous deposits from the cata- 
lyst under carefully controlled condi- 
tions of combustion. A properly de- 
signed kiln must provide for uniform 
removal of the combustible deposits 
on the catalyst to a low level, and for 
controlled temperatures so that cata- 
lyst activity is not impaired. In the 
Socony Airlift TCC unit, low-pressure 
air (at a pressure of about 2 psig) is 
introduced into the middle of the re- 
generator, Part of the air passes up 
through the descending catalyst and is 
removed from the top of the kiln as 
flue gas, The quantity of air flowing 
upward is controlled by a back-pres- 
sure valve on the upper stack. The 
other portion of the air flows down- 
ward with the catalyst, over rows of 
cooling tubes, and then is collected in 
disengaging channels and led to the 
lower stack for disposal. It should be 
noted that the incoming catalyst con- 
taining the maximum carbonaceous 
deposits is met by a stream of flue gas 
low in oxygen centent and also that 
the catalyst is at a comparatively low 
temperature as it emerges from the re- 
generator, The catalyst reaches a peak 
temperature just before the introduc- 
tion of the cool combustion air. This 
cool incoming air reduces the catalyst 
temperature, but combustion in the 
lower section of the kiln gradually 
raises it to another peak just before it 
passes over the cooling coils. The 
cooling coils serve to remove heat of 
combustion and to lower the tempera- 
ture of the catalyst to the level desired 
for introduction to the reactor, At the 
same time the temperaure of the flue 
gas is also reduced, thus suppressing 


TABLE 1 


Typical Results of Socony-Vacuum Airlift 
TCC Unit Operation on Mid-Continent 
Charging Stock 
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any tendency toward afterburning, and 
increasing the thermal efficiency. 
Treated water is circulated through 
the cooling coils and steam is gener- 
ated from the heat removed at this 
point. 

In addition to the major items of 
equipment just described, the catalytic 
section includes low-pressure (single 
stage, centrifugal) blowers to supply 
air for the catalyst lift and for re- 
generation; a steam drum to separate 
the water from the steam generated in 
the kiln cooling coils; air heaters in 
which lift and combustion air may be 
heated by direct combustion of fuel to 
provide additional operating flexibility 
and to provide heat for initially warm- 
ing the unit; storage bins for fresh 
catalyst fines and for holding the en- 
tire contents of the system during a 
shutdown and a small elevator for 
handling the fresh make-up catalyst. 

It is particularly noteworthy that 
the TCC process requires only low- 
pressure air, both for the kiln and for 
the lift. Hence the blower require- 
ment involves only a simple, single- 
stage machine or relatively low horse 
power. 


Package-Type Airlift TCC Unit 

In addition to the Airlift TCC de- 
sign worked out for larger size units, 
Socony has engineered an Airlift TCC 
design for units having total charge 
capacities below about 6000 barrels 
daily. This “package” design employs 
the same moving bed principles and 
the same airlift for catalyst as used 
in the design for larger units. 

An objective of the “package” TCC 
design was to provide a TCC unit for 
the smaller capacity ranges which 
would have an investment cost per 
barrel of capacity in line with the 
investment cost per barrel of capacity 
for larger TCC units. To attain this 
objective, all vessels of the “package” 
units have been so designed that they 
can be shop fabricated and shipped 
to the plant site by railroad. In fact, 
all items of equipment can be pre- 
fabricated so that the job at the plant 
site can be one primarily of field 
erection rather than field construction. 
The structure for the “package” TCC 
unit has been designed so that it can 
be erected first and then be used to 
lift the vessels into place, This feature 
eliminates the need for bringing heavy 
rigging equipment into the field. 


Operations 
At the time of this writing (July, 
1951) eight of the Airlift TCC units 
are in operation; four of these charg- 
ing a liquid feed stream. Of the total 
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number of units constructed or li- 
censed to be constructed, 80 percent 
have the liquid feed feature incorpo- 
rated in their design. Even those units 
without liquid feed can be easily 
modified to handle it, should it be 
desired at a later date. 

In July, 1951, Socony-Vacuum’s 
Casper, Wyo., refinery completed its 
second year of operation using liquid 
feed. The liquid charged to the re- 
actor during this two-year period has 
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been that fraction boiling immediately 
before 130° F. softening point asphalt. 
Iu a similar operation at Socony’s 
Buffalo, N. Y., refinery, the liquid 
charge stock was that immediately be- 
fore 95° F. softening point asphalt. 

Presented in Table 1 are typical 
commercial yields on a Mid-Continent 
type charging stock during a liquid 
feed operation at the 68 percent con- 
version level, 





HOUDRIFLOW Catalytic Cracking 


Houdry Process Corporation 





HE HOUDRIFLOW process was 
first announced to the petroleum 
industry by Houdry Process Corpora- 
tion in late 1948. It featured the use 
of a flue gas lift for transportation of 
the catalyst. Thus, for the first time, 


circulation of the catalyst by pneu- 
matic means was made available for 
the TCC type of moving-bed catalytic 
cracking units, Since that date, ten 
commercial Houdriflow units have 
been built and put into operation. 
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Figure 2. Houdriflow Catalytic Cracking Process—Basic Design. 
(Courtesy, Houdry Process Corporation) 


Since the first commercial Houdri- 
flow unit was built, several significant 
changes in the design have been 
evolved. Actually, the existing units 
may be grouped into two classifica- 
tions, the principal difference in the 
two designs being the manner in which 
the pressure balance of the reactor 
kiln section is maintained. 

The early units, which include the 
Sun, Tide Water, and Petco plants, 
are typified by the flow diagram pre- 
sented in Figure 2. In this design the 
regenerating kiln is maintained at 
essentially the same pressure as the 
reactor; a multistage blower com- 
presses the regeneration air to kiln 
pressure and the effluent flue gases 
from the kiln are at a sufficiently high 
pressure to be used directly as motive 
medium in the catalyst lift. 

All of the later units are similar to 
the design illustrated in Figure 3, The 
kilns operate at 3-psig pressure or less 
so that a single stage blower may be 
used to compress regeneration air and 
that portion of the kiln flue gas re- 
quired for lift operation is recom- 
pressed by means of thermocompres- 
sors. The latter design has the ad- 
vantage that the reactor may be by- 
passed at afiy time without disturbing 
the pressure balance of the kiln and 
lift systems. 


Sun Oil Company, Toledo 


The Houdriflow catalytic cracking 
plant at the Toledo, Ohio, refinery of 
Sun Oil Company was the first Hou- 
driflow installation to go on stream, 
in the spring of 1950. An unusual 
feature of this installation is that four 
complete and separate Houdriflow 
units are erected within a single struc- 
ture. This arrangement provides a 
maximum of flexibility in the use of 
different catalysts and charging stocks. 
Also, shutdowns for inspections and 
repairs can be made on individual 
units without total loss of production 
so that both manpower and tankage 
requirements are minimized. 

Each unit at Toledo is designed to 
process atmospheric and vacuum gas 
oils with or without internal recycling 
at a total charge rate of 7000 barrels 
per stream day, Actual charge rates 
have exceeded the design value. Both 
natural clay and _ synthetic  silica- 
alumina bead catalysts have been used. 

In a typical operation, the charge 
rate of 7300 barrels per stream day to 
one unit consisted of 31 percent light 
virgin, 44.5 percent vacuum and 24.5 
percent first pass catalytic cycle gas 
oils, (Houdry fixed-bed) for 6360 
barrels daily of fresh feed plus 940 bar- 
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How fo burn Multiple Fuels efficiently 


GAS 


O,— ANTHRACITE & 
SEMI-BIT. COAI 


Oxygen and Oxygen alone gives you an undistorted picture of the amount of excess air present. 


When switching from one fuel to another or burning more 
than one fuel at the same time, you can realize large savings 
with a continuous indication of Oxygen content in your flue 
gas—because Oxygen and Oxygen alone gives you an undis- 
torted picture of the amount of excess air present. 

This fact is borne out by the graph showing the relationship 
of excess air to CO, and O, in the flue gas of five common 
fuels. While the O, curves nearly coincide (especially in the 
important 30% excess air range) the CO, curves diverge 
widely. 

Large Savings Possible 
This deviation was costing a medium sized refinery in Mich- 
igan $35-40 per day in boiler room fuel costs. Burning a 
combination of oil and gas they found that a combustion 
control system to handle their multiple fuel firing conditions 
would cost more than their small boilers. 

They purchased a Hays Magno-Therm Oxygen Recorder, 
and immediately found that their boiler operation was so 


THE HAYS CORPORATION 


MICHIGAN CiTy 19, INDIANA 
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inefficient that the pen would not stay on the 0-10% chart. 
However, by operating with reference to the O, recorder 
they were able to reduce fuel costs enough ¢o pay for the 
instrument in 40 days. 


With the Hays Magno-Therm Oxygen Recorder you get: 


Continuous, highly accurate indication and recording. 
Complete compensation for temperature and pressure effects. 
Freedom from chemicals or hazardous fuel burning in the 
analyzing process. 

Swift, sure electronic operation. 


If you are facing the problem of mullti- 
ple fuel combustion, you will want a 
detailed copy of this O,-CO, Compari- 
son Graph as well as Hays Bulletin 
50-829—describing the Magno-Therm 
Oxygen Recorder. Write for this free 
information. 


Verifiow Meters and Veritrol * Gos Analyzers * Draft Gages 
Combustion Test Sets * CO: Recorders * Electronic Oxygen Recorders 


| Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
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Figure 3. Houdriflow Catalytic Cracking Process, Modified Design. 


(Courtesy, Houdry Process 


Corporation.) 


rels daily of internal recycle gasoil. 
Cracking over natural clay catalyst at 
870° F. average reactor temperature 
gave a yield of 47.8 volume percent 
of 10 pound RVP, 385° F. @ 90 per- 
cent gasoline having an 87.5 clear re- 
search octane number. C, plus liquid 
recovery was 100.4 volume percent of 
fresh feed. 

The Toledo units were originally 
equipped with single 19-inch i.d. lift 
pipes. At a 200-ton-per-hour catalyst 
circulation rate per unit, catalyst at- 
trition rates were about 3.5 tons per 
day with beads and 5 tons per day on 
clay. The single lift pipes have subse- 
quently been replaced with multiple 
lift systems consisting of seven 8-inch 
lift pipes in parallel per unit. With 
the multiple pipe systems, catalyst at- 
trition has been reduced to about 1.6 
tons per day with beads and 1.9 tons 
per day with clay for 200 tons per 
hour circulation. 

A feature of the Toledo installation 
is the complete “graphic panel” con- 
trol board. All important flow and 
pressure measurements, valve controls 
and alarm signals for the four units 
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are grouped on four 4- x 8-foot flow- 
diagram-type control panels, thereby 
providing exceptionally centralized 
control of the cracking units. 


Tide Water Associated Oil 
Company, Drumright 

The Houdriflow unit at Drumright, 
Okla., was one of the original Houdri- 
flow designs. It has been in operation 
since the summer of 1950. 

Originally, the gas lift of the Tide 
Water unit consisted of a straight pipe, 
19 inches in diameter throughout, 
equipped with appropriate engaging 
and disengaging vessels, After several 
months of operation, the system was 
modified to include a tapered deceler- 
ating section at the top of the lift pipe. 
The lift system now operates with 
about 4 psig pressure at the base and 


TABLE 2 
Tide Water Houdrifiow Yields 


7.2 Wt. percent 
16.5 Vol. percent 
51.5 Vol. percent 
23.0 Vol. percent 

9.0 Vol. percent 

5.1 Wt. percent 


Dry Gas 

Butanes 

Gasoline, 425° F. E.P., Sb. RVP 
No. 2 Fuel Oil 

Heavy Gasoil 

Coke 
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requires about 4000 standard cubic 
feet per minute of lift gas when cir- 
culating 225 tons per hour of synthetic 
chrome bead catalyst. The catalyst 
make-up rate averages about three tons 
per day. 

Fresh charge to the unit is vacuum 
gas oil produced from Scurry County, 
Texas and Oklahoma crude oils. The 
design fresh charge rate is 4500 BPSD 
with 2250 BPSD of internal recycle 
bringing the total charge rate to 6750 

. Typical yields for the opera- 
tion are presented in Table 2. 


Salt Lake Refining Company, 
Salt Lake City 

The Salt Lake Houdriflow unit has 
been in continuous operation since 
early 1951. The unit processes per 
stream day 10,000 barrels of fresh feed 
with an additional 3000 barrels of in- 
ternal recycle. The fresh oil charge, 
prepared from Rangely crude, has a 
boiling range of 600° F. to 1000° F. 
and contains approximately 1.0 weight 
percent sulfur. This material, which is 
fed to the reactor substantially as 
liquid (about 15 percent vaporized), 
is the overhead product of a vacuum 
distillation and vacuum flasher opera- 
tion on Rangely reduced crude. These 
operations reduce crude residuum to 
a yield of about 10 percent. Bead 
catalyst is circulated through the unit 
at the rate of 335 tons per hour. The 
catalyst make-up rate is currently 
averaging 2.6 tons per day. Typical 
yields are given in Table 3. 


TABLE 3 
penned take Nevdriiew Vietts 


6.1 Wt. percent 
14.9 Vol. percent 
45.4 Vol. percent 
20.3 Vol. percent 
22.5 Vol. percent 

2.8 Wt. percent 


Dry Gas 

Butanes 

Debutamzed Gasoline 
Light Gasoil 

Heavy Gasoil 

Coke 


Petco Corporation, 
Blue Island, Ill. 

The Great Lakes Refining Division 
of the Petco Corporation operates a 
Houdriflow unit at Blue Island, Il. 
The raw feed to this plant consists of 
approximately 5600 BPSD of 47 per- 
cent crude bottoms produced from 
Texas Empire Pipe Line crude in 
an atmospheric crude unit. The re- 
duced crude and approximately 1200 
barrels of recycle stock flow through 
conventional heat exchange equipment 
into a center-fired, horizontal, circular 
heater and are discharged at about 
840° F. into a low-pressure flash 
tower. The vapor from the flash sepa- 
ration passes directly to the Houdri- 
flow reactor. Additional reactor charge 
is derived from a unique integral vis- 
breaking circuit in the feed prepara- 
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Service based on Production ...Cy id's 
plonts ot Ft. Worth, Texas, and Michigan 
City, indiana, offer prompt service to all 
refining oreas. 


Service based on Research... endless laboratory 
work helps develop cotalysts wited to each 
refiner's needs. 





Service bosed on Experience ...Cyanamid's knowledge of 
the refining industry forms the basis for sound judgment in 





Cyanamid’s technical service for the users of AEROCAT® Synthetic 
Fluid Cracking Catalysts is more than just files, reports, and slide rules. 
Much more. It represents a group of experts who are intimately 
acquainted with refinery operation and know fluid catalysts backwards 
and forwards. 


With these men, it’s what you can’t see in their brief cases that’s most 
important—knowledge, vision, and the ability to. follow your problem 


through to its solution. 


Backing this personal service is Cyanamid’s long record of plant expan- 
sion and catalyst improvement to meet the petroleum industry's needs: 


1942... Cyanamid starts production of synthetic fluid cracking catalysts 
at Ft. Worth to help refiners meet the demand for high octane fuel. 


1946... Cyanamid expands Ft. Worth plant. 


1946...Cyanamid becomes the first company to manufacture micro- 
spheroidal cracking catalysts on a commercial scale. 


1948 ...Cyanamid expands production of MS catalyst at Ft. Worth 
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tion section, The primary flash tower 
bottoms are charged in a once-through 
operation through a visbreaker heater 
to the visbreaker flash tower. The 
vapors from the visbreaker flash tower 
join those from the primary flash 
tower to make up the total reactor 
charge. 

The unit produces approximately 
92 percent of 420° F. e.p. 
based on the fresh reactor charge, Con- 


gasoline 


version levels are on the order of 70 
percent. Natural clay catalyst, manu- 
factured by Filtrol Corporation, is cir- 
culated in the unit at rates upwards of 
200 tons per hour, Catalyst make-up 
requirements currently average three 
tons per day. 

The unit initially was put on stream 
in March, 1951, and since that time 
has operated continuously except for 
a few isolated offstream periods of 
short duration caused by the failure 
of plant utilities and pumping equip- 
ment. The local management has re- 
peatedly stated its gratification with 
the performance of the unit on these 
that the 
brought 
manpower, a 


occasions in situations were 
easily 
minimum of 
particular importance to refiners not 
staffs. Of 


even more importance, however, is the 


under control with a 


feature of 


possessing large technical 
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Houdriflow Unit, 
Shamrock Oil & Gas 
Corporation. 


fact that the unit was capable of han- 
dling its full design thruput within a 
few minutes following restoration of 
utilities. 

In addition to the high degree of 
flexibility originally built into the 
unit, the reactor was also designed so 
that future revisions to accommodate 
a partial or total liquid reactor feed 
could be made with a minimum ex- 
penditure. 


Shamrock Oi! and Gas Corpora- 
tion, Sunray, Texas 

The Shamrock Houdriflow unit went 

on stream in the spring of 1951, The 

initial operation was smooth and within 


PROCESS 


a few days the operating duties were 
reduced to a simple routine. 

The unit was designed to charge 
5900 BPSD of vacuum gas oil from 
Hutchinson-Moore Crude along with 
5100 BPSD of recycle gas oil for 
a total of 11,000 BPSD. However. 
a shortage of feed stock has, to date, 
limited the fresh charge to approxi- 
mately 4500 BPSD; a 1:1 recycle 
ratio has been maintained in order 
to produce a minimum of catalytic 
gas oils. At these rates the conver- 
sion level has been about 80 vol. 
percent with more than 60 percent of 
the fresh feed converted to a debu- 
tanized 420° F. e.p. gasoline. Research 
octanes have averaged 88.6 clear and 
96.5 with 3.0 ce of tetraethy! lead, A 
product analysis while cracking on 
Filtrol clay catalyst is shown in Table 4. 


California Refining Company, 
Perth Amboy 

The latest Houdriflow installation to 
go on stream is the twin-unit plant of 
California Refining Company at Perth 
Amboy, N. J. These units are the 
largest in current operation, having a 
combined design charging capacity of 
25,000 BPSD. Carbon burning ca- 
pacity of the kilns is 20,000 pounds 
per hour, each kiln having three coun- 
tercurrent burning The com- 
bined design catalyst circulation rate 
is 850 to 1000 tons per hour, depend- 
ing upon the stock being processed. 
Vacuum gas oils from both domestic 
and foreign crude oils are charged to 
the cat crackers, the sulfur content of 
some of the gas oils being as high as 
2.0 weight percent. All of the equip- 
ment has been provided with the neces- 
sary alloy protection so that sour 
stocks may be processed in any of the 


zones. 


equipment as desired. 

The first of the twin Perth Amboy 
units went on stream on April 15, 
1951. This unit was loaded with syn- 
thetic chrome bead catalyst. Within 
24 hours, the charge rate had been 
increased up to and beyond the design 
rate of 12.500 BPSD. The second unit 


TABLE 4 
Shamrock Houdrifiow Yields 


CHARGE 


BPSD 


Percent 





Fresh Feed 


Recycle Gasou! 


PRODUCTS 
Ce and Lighter 
Cas 
Cas 
Gasoline—420° F. End Point 
Light Gasoil 
Heavy Gasoil 


Coke 


4200 J } 100.0 
4206 7 


105,833 


1,992 
2.304 
4,088 

29,166 

6,613 

2,410 


100.0 
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SECTION 


was placed into operation on May 9, 
1951. One of the unique features of 
the latter operation is that this was 
the first commercial moving-bed cata- 
lytic cracking unit to utilize pelleted 
Filtro! SR catalyst. Despite the likeli- 
hood of problems associated with the 
first commercial use of a new catalyst, 
the unit went on stream without diffi- 
culty and continues to operate satis- 
factorily. 

[his installation provides another 
demonstration of the flexibility of the 
Houdriflow process in that the two 
units are loaded with different types 
of catalyst but must be capable of 
processing interchangeably the gas oils 


that are derived from the several 


ve 3 


i 


TU Ih 


crudes that are processed in the re- 
finery. The charge to the Houdriflow 
units consists of 26° API vacuum gas 
oils with a boiling range of 500° F. to 
1000° F, +- endpoint. Depending upon 
the crude source, the sulfur content of 
the Houdriflow charge stock varies 
from about 0.5 to 2.0 weight percent 
and the Conradson carbon varies from 
about 0.5 to over 1.0 weight percent. 
The normal processing schedule at the 
refinery calls for changing the type of 
gas oil fed to a given reactor every 
few days. These changes have been 
made without any difficulty and it is 
not necessary to compromise on any 
operating conditions because of the 
differences in the catalyst in the two 


Houdriflow Unit, Sun Oil Company, Toledo, Ohio. 
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units. The charge for both Houdriflow 
units is preheated in a common fur- 
nace but with separate parallel passes 
to about 750° F. and then introdaced 
directly into the cracking reactors 
through the Houdriflow liquid feed 
system, Under these conditions, the 
charge stock is almost entirely liquid 
when introduced into the reactor, 


Other Houdriflow Units 

Currently, other Houdriflow units 
are being engineered and constructed, 
which units will incorporate the most 
desirable features proven by the oper- 
ation of the ten units described above. 
The new units all are designed capable 
of charging heavy liquid oil feed di- 
rectly to the reactor and to operate 
with very low catalyst attrition rates. 





UOP Fluid Catalytic 
Cracking Process 


Universal Oil Products 


Company 





gp UOP FLUID Catalytic Crack- 
ing process, licensed by Universal 
Oil Products Company, is adaptable to 
the needs of large and small refiners. 
Units designed in capacities ranging 
upward from 1500 barrels a day can 
be built and operated at costs com- 


paring favorably with the cost of 
thermal cracking units of comparable 
capacity. A total of 13 UOP designed 
units has been placed in operation 
since 1947 and [2 additional units are 
now under construction, 

The process is flexible both as to 
charging stock and products. It can 
successfully crack kerosine, light or 
heavy gas oil, and some types of re- 
duced crude, The process produces 
gasoline of a different character from 
that produced by thermal cracking. It 
can be operated to produce either 
aviation gasoline, high-grade motor 
gasoline, or raw materials for the pro- 
duction of chemicals and synthetic 
rubber. 

The latest type unit can utilize 
either synthetic or natural catalyst, In 
its most simple design, synthetic cata- 
lyst which has a microspherical form 
is used. Because of the spherical shape 
of the particle and its greater strength 
as compared with the ground pow- 
dered catalyst used during the war, 
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Figure 4. UOP Fluid Catalytic Cracking Process. (Courtesy, Universal Oil Products Company.) 


this catalyst has very low erosion and 
attrition rates. In addition, the micro- 
spherical catalyst is much more uni- 
form in particle size than the ground 
catalyst. Experience has shown that 
the catalyst makeup rate for replace- 
ment of losses and maintenance of ac- 
tivity in a number of commercial 
units is as low as 0.2 to 0.3 pound of 
catalyst per barrel of fresh charge 
stock. 


Principal modifications in the new 


TABLE 5 


UOP Fluid Catalytic Cracking Process Re- 
sults; Fluid Catalytic Cracking 31° API Mid- 
Continent Gas Oil ( Silica-Alumina 
Catalyst) 


OPERATION 
Convermon, percent 
Yields, volume percent debutanited 
gasoline 
Cyele Ou 
Butylenes 
Butanes 
Propylene 
Propane 
Cs and Lighter Gas (weight percent 
10-Pound RVP Polymer Gasoline 
10-Pound RVP Catalytic Gasoline 
Total 10-Pound RVP Gasoline 
Octane Numbers of 10-Pound Catalyt: 
(rasoline 
Motor Method, Clear (F-2 
3 ce TEL per Gallon 
Research Method, (lear | F 
3 ce TEL per Gallon 


Once- 
Through Recycle 
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improved unit as compared with the 
earlier design are listed here: 

1) In the small-size units the reac- 
tor and regenerator have been com- 
bined in a single tower which is 
erected as a self-supported column. 
The heavy structure required in the 
earlier units has been eliminated. 

2) The large regenerator riser has 
been eliminated and the regenerator 
standpipe has been considerably short- 
ened. There have been a general re- 
duction and simplification of small 


piping. 


3) The stripper has been modified to 
reduce entrained hydrocarbons in the 
catalyst passing into the regenerator. 

4) The air supplied for combustion 
passes through the regenerator coun- 
tercurrent to the catalyst. This permits 
multistage stripping and more com- 
plete utilization of oxygen. 

A simplified flow diagram of the 
UOP fluid catalytic cracking process is 
shown in Figure 4, Typical results of 
operation on a 31° API mid-continent 
gas oil is given in Table 5. 





ORTHOFLOW Fluid Catalytic Cracking 
The M. W. Kellogg Company 





( RTHOFLOW FLUID catalytic 

cracking is The M, W. Kellogg 
Company’s latest contribution to the 
development of the Fluid process. The 
accompanying closeup of the nearly 
completed converter and the diagram, 
Figure 5, show some of the construc- 
tion and internal details of the world’s 
first Orthoflow Fluid catalytic cracker, 
recently put on stream at Edmonton, 


Canada, for British American Oil 
Company, Ltd., by The M. W, Kellogg 
Company, New York, The unit, de- 
signed by the American firm, was 
erected by its subsidiary, The Cana- 
dian Kellogg Company, Ltd. 

A small unit in comparison with the 
45 or more familiar side-by-side Fluid 
crackers which Kellogg has engineered 
and erected, this Orthoflow is designed 
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The Askonia Pressure Tronsiator is a 
small, compact unit which provides o 
simple, reliable means of translating low 
air or gas pressures or differential 
pressures into standard pneumatic in- 
strument pressures. 

lt uses o force balance and the 
outstanding Askanio low-pressure di- 
ophragm system which is available in 
ranges of 0-1.5", 0-3", 0-6", 0-9", 
0-30" W.C. Accuracy of plus or minus 
0.5% over all ranges. Air consumption 
0.8 cubic feet per minute. 

Special designs with suppressed zero 
point or other translation ratios on 
request. 

Translators for higher pressure ranges 
(up to 3,000 Ibs.) into 3-15 ibs. output 
pressure are available to meet special 
applications. 


Send for complete information and ~~ 


let us study your special problems. 
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Harshaw pioneered the development of custom made 
catalysts. We have a large capacity for producing extruded or 
tabletted catalysts and an experienced technical staff to help you 


develop the best catalyst for your process. 


% Experience has proved that economies can be realized by having Harshaw manufacture 
catalysts to specifications. If you have a catalytic process in the development or produc- 
tion stage, a discussion with us may prove beneficial. 
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PREFORMED CATALYSTS 
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Our experienced technical staff 
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to process about 2000 barrels per day. 
The Orthoflow design, however, is not 
restricted to small throughput. Kellogg 
is currently building two more with 
capacities of over 8000 barrels daily 
and has designed, for the purpose of 
engineering study and cost compari- 
son, units capable of processing more 
than 60,000 barrels daily. From these 
studies there are no apparent mechani- 
cal or process limitations which would 
restrict the usage of this type of de- 
sign. And the cost picture naturally 
improves in larger installations. 

Aside from the fact that the Ortho- 
flow is a single-vessel unit containing 
chambers for reaction, regeneration 
and stripping, the most important de- 
sign innovation is the straight-line 
catalyst — lines which are within 
the vessel. These lines will be much 
less subject to erosion by high velocity 
catalyst than bent lines. Another econ- 
omy and low-maintenance feature of 
the design is the elimination of expan- 
sion joints in the lines. 

To absorb the natural thermal ex- 
pansion of the carrier lines, the spe- 
cially designed catalyst-and-oil-flow 


World's First Orthoflow Catalytic Cracker De- 
signed by The M. W. Kellogg —— for 
British American Oil Company, Ltd. 

Canada. 
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Figure 5. Simplified Flow Diagram of Ortho- 
flow Fiuid Catalytic Cracking Unit. (Courtesy, 
The M. W. Kellogg Company.) 


control valves are spring-loaded. The 
valves themselves are quite a deviation 
from the slide valves which control 
the flow in the majority of Fluid 
crackers erected to date. In essence, 
they are large needle valves through 
which catalyst and oil are introduced 
to the carrier line leading to the re- 
actor, Hot catalyst from the bottom of 
the regenerator is drawn into the line 
by the pressure drop created by high 
velocity oil passing through the valve. 

Another advantage of the Orthoflow 
design is the elimination of much of 
the supporting structure for the re- 
actor and regenerator. This allows a 
considerable saving in steel work and 
reduces the over-all space required for 
the unit. In addition, all control points, 
particularly the valves for control of 
catalyst flow, although normally auto- 
matic, are low enough to be easily 
accessible to operating and mainte- 
nance crews, 

By and large, the Orthoflow reflects 
an increased tendency on the part of 
refiners to seek lower investment costs 
and in addition, possesses those design 
features which serve to lower mainte- 
nance costs, 
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WITHIN THE PAST year four 
new catalytic reforming proc- 
esses have been announced. 
Such active interest in reform- 
ing is stimulated by the need 
for reforming low-octane 
naphthas and straight-run 
gasolines into high quality 
components more suitable to 
meet the new demands for 
high-octane gasolines. The 
new reforming processes are 
all catalytic and utilize either 
a non-regenerative fixed cata- 
lyst bed, or a regenerative 
moving or fluidized bed. The 
yield-octane results obtained 
represent considerable im- 
provements over previous re- 
forming processes. In addi- 
tion, investment and operating 
costs are distinctly more at- 
tractive. A substantial number 
of new reforming units have 
been or are being built, and 
many others are currently in 
the design stage. 


ROCESSES for the octane 


} number improvement of pe- 


troleum fractions in the gaso- 
line range are currently of great im- 
portance, One of the reasons for this 
is the greatly increased demand for all 
petroleum products, and especially 
fuels for internal combustion engines. 
Another reason is the demand for 
automotive fuels of higher and higher 
knock ratings. 

Through the years there has been a 
continuous increase in the octane de- 
mands for automotive fuels due to the 
continually higher compression ratios 
used in automotive engines. However, 
as of late, there has been a considera- 
ble further increase in compression 
ratios, and the octane requirements of 
motor fuels has reached a new high. 

Of course the installation of more 
and more catalytic cracking capacity 
has gone a long way toward solving 
the refiner’s quality fuel problem. 
However, there is a limit as to how 
far catalytic cracking can raise the 
average knock rating of the entire re- 
finery output of gasolines. This is due 
to the fact that total gasoline output 
from refining operations consists of a 
considerable portion of virgin naph- 
thas of low octane number. Thus the 
problem of increasing the octane rat- 
ings of the entire gasoline output ulti- 
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Many New Catalytic REFORMING 
Processes Now Available 


mately becomes the problem of how 
to increase the knock ratings of the 
natural and straight-run gasolines 
which are blended into motor fuels. 

The virgin naphthas have low oc- 
tane numbers because they contain 
naphthenic and straight-chain hydro- 
carbons. The aromatic content is usu- 
ally negligible, and if there are any 
isomeric aliphatic hydrocarbons pres- 
ent, they are only very slightly 
branched in chain, Thus the reform- 
ing necessary to improve octane num- 
ber consists chiefly of aromatization 
and isomerization, and all of the re- 
forming processes have these reactions 
as their chief goal. 


Demand for Aromatics 


Another reason for the high current 
interest in catalytic reforming is due 
to the shortage of benzene and aro- 
matics. The demand of all aromatics, 
and especially benzene, has been in- 
creasing phenomenally, while the con- 
ventional supply from coking opera- 
tions has had no hope of keeping pace. 
In the face of such an unprecedented 
demand for aromatics, it is only natu- 
ral to turn to petroleum as a source 
of supply of additional amounts of 
these materials. By means of the new 
catalytic reforming processes it be- 
comes possible to convert naphthenes 
in natural and straight-run gasolines 
to aromatics, 


One of the first catalytic reforming 
processes was hydroforming. Immedi- 
ately preceding and during World 
War II there were a total of seven 
hydroforming units built, Most nota- 
ble of the hydroformers was the tre- 
mendous unit built during the war at 
the Baytown Ordnance Works in Texas. 
This was a major contributor to the 
nation’s toluene supply. 

The hydroforming operation is char- 
acterized by cyclic operation, The 
typical unit includes four reactors, 
two of which are on-stream and two 
in various stages of regeneration at 
any one time, The cycle sequence is 
usually controlled by motor-operated 
valves with a time cycle controller. 
The conversion is accomplished at 
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temperatures of 900-1000° F. and 
pressures of 150-300 psig with a high 
partial pressure of hydrogen in the 
reaction zone. In order to recycle a 
hydrogen-rich stream, it is necessary 
to employ an enrichment operation. 
Regeneration is accomplished with air, 
and heat recovery is effected with 
waste heat boilers. 

Although the hydroforming process 
was very successful, and filled a defi- 
nite need, it has given way to a num- 
ber of new improved catalytic reform- 
ing processes. These new developments 
offer savings in both investment and 
operating costs, as well as improve- 
ments in the octane-yield relationship. 
These advantages, coupled with the 
increased demand for reforming pre- 
dict a great deal of activity in the field 
in the coming years. 

The new catalytic reforming proc- 
esses may be classified into two main 
categories: 1) those which employ a 
non-regenerative, but comparatively 
expensive catalyst, and 2) those which 
use a regenerative, but cheap catalyst. 
However, even in the case of the re- 
generative catalyst, the improved de- 
signs have reduced the equipment and 
costs of regeneration to a minimum. 
All the new processes are highly- 
selective in regard to the reforming 
reactions, and produce a hydrogen- 
rich gas suitable for recycle by simple 
phase separation. Furthermore, the 
catalysts employed permit operation 
at high severity in order to provide 
high octane gains, while still holding 
cracked gas formation to a minimum. 


The exact prediction of the eco- 
nomics of any proposed installation 
depends on an accurate forecast of the 
market for the prices of both the 
charging stock and the product over 
the period of the life of the plant, 
which is obviously impossible. How- 
ever, certain generalizations, believed 
to be accurate, can be made: 

“1) The present trend to emphasize 
quality will continue. This will result 
in an increasing differential between 
the values of charge and of product. 
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“2) The refiner who operates the 
process which can produce the highest 
quality product will be best able to 
survive in a competitive market. 

“3) The process which has the bet- 
ter yield-octane relationship will have 
the better economic advantage.” 
Presented in the following sections 


SECTION 


are descriptions of the most publicized 
of the new catalytic reforming proc- 
esses. There are other catalytic re- 
forming processes in addition to these, 
but the attempt here is to review only 
those which utilize hydrogen recycle 
under conditions of high severity for 
high octane number gains. 





U.O.P. Platforming 





O.P, PLATFORMING was the 

e first new postwar catalytic re- 
forming process to be placed in com- 
mercial production. Developed and 
licensed by Universal Oil Products 
Company, Chicago, Platforming is a 
continuous catalytic reforming process 
by which straight-run and natural 
gasolines are reformed to produce 
fuels of high knock ratings and lead 
susceptibilities. The process can also 
be used to convert selected naphtha 
fractions into aromatics, including 
benzene, toluene, and xylenes, The 
process is very flexible, in that a plant 
which operates for the production of 
motor fuel can operate equally well 
for aromatics production, The name 
Platforming is derived from reform- 
ing over platinum containing catalyst. 
One of the principal reactions in- 
volved is the dehydrogenation of naph- 
thenes to aromatics. Straight-run and 
natural gasolines usually contain sub- 
stantial amounts of naphthenes of the 
five and six-membered ring types, 
which are especially suitable for con- 
version. Cyclohexane, for example, is 
dehydrogenated to benzene, and meth- 
yleyclohexane, to toluene. A unique 
feature of the platinum containing 
catalyst is that five-membered rings 
are converted to six, For example, 
dimethyleyclopentane is isomerized to 


methylcyclohexane, which is dehydro- 
genated to toluene. During dehydro- 
genation a large amount of heat is 
absorbed, and three mols of hydrogen 
are liberated for each mol of naph- 
thene aromatized. 

Simultaneous to the dehydrogena- 
tion of naphthenes, three types of re- 
actions occur involving paraffins. One 
of these is hydrocracking, wherein 
high-molecular weight paraffins are 
cracked to lower molecular weight 
paraffins, At the same time, hydro- 
genation occurs, with some of the hy- 
drogen liberated in the dehydrogena- 
tion absorbed to keep the cracked 
products saturated, Hydrocracking is 
an exothermic reaction, but the rate 
is much slower than for dehydrogena- 
tion. Also there occurs an isomerization 
of the paraffinic hydrocarbons with 
the production of highly-branched 
chain types. Finally, there is a certain 
amount of dehydrocyclization of par- 
affins to aromatics. 

In addition to the hydrocarbon con- 
version reactions above, the catalyst 
effects desulfurization of sulfur com- 
pounds in the feed to produce hydro- 
gen sulfide. The sulfur content of the 
Platformed gasoline is normally 0.005 
percent or less, with little effect of the 
sulfur content of the feed stock. Since 
the Platformer product is saturated 


and essentially free of oxygen, sulfur, 
and nitrogen compounds, storage sta- 
bility is outstanding. 

The first commercial Platforming 
unit placed in operation was for Old 
Dutch Refining Company at Muskegon, 
Mich., in October, 1949.* Since that 
time the process has attracted wide in- 
terest, and 21 additional units have 
been licensed, six of which are now 
on stream. 

Figure 1 presents a simplified flow 
diagram of a typical Platforming unit 
for motor fuel production. The unit 
may be divided into three sections: a 
feed-preparation section, a reactor sec- 
tion, and a stabilization section. 

The feed-preparation section con- 
sists of a fractionation column taking 
material boiling in the gasoline range 
and removing overhead any light gaso- 
line that need not be charged to the 
reaction zone by virtue of its high oc- 
tane number. A small amount of bot- 
toms is removed to prevent high 
boiling material from reaching the 
catalyst. The reactor charge is drawn 
from the column as a sidecut. In many 
cases, existing facilities permit use of 
a simpler feed-preparation system. 

The reactor section consists of pre- 
heaters for the reactor feed and recy- 
cle gas, beds of catalyst, intermediate 
heaters between catalyst beds, heat 
exchangers, a product separator drum, 
and a recycle gas compressor. Catalyst 
is divided into two or more beds in 
series depending on the severity of the 
operation and on the type of feed 
stock, with interheating between beds 
of catalyst, as the over-all reaction is 
endothermic. 

Reactor feed stock from the feed- 
preparation section is pumped to the 
feed-product exchanger. The recycle 
gas joins with the naphtha ahead of 
the exchanger system and the com- 
bined stream is then heated in the 
same coil, The reactants are reheated 





Fuel Operation). (Courtesy, Universal Oil Products 


Figure 1. Simplified Flow Diegram of UOP a (Motor 


pany.) 
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Wyco Pipe Line Company's 


Unique Dehydration Unit 
Dries Gasoline 
and Distillate 
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The Products Pipe Line Department of the Standard 
Oil Company (Indiana), one of the principal stock- 
holders of Wyco Pipe Line Company, has recently 
designed and supervised the construction of a dehy- 
dration plant located near Casper, Wyoming, on the 
Wyco pipe line. Designed for either up or down flow, 
gasoline and distillate enter the towers through wide 
radii pipe bends, and are alternately dried at a rate 
approximating 20,000 barrels per day. ALCOA Activated 
Alumina, supported by ALCOA Tabular Alumina Balls, 
is the desiccant chosen to readily obtain the desired 
cycle. Reactivation is at 500°F. and 80 lbs. pressure. 





with ALCOA Activated* Alumina supported by ALCOA Tabular Alumina Balls 


Not only at Wyco, but 
throughout the petroleum 
industry, ALCOA Acti- 
vated Alumina has a rep- 
utation as a dependable, 
economical drying agent. 
Commercially pure, it is one of the few solid ad- 
sorbents that does not change its form or proper- 
ties. It will not swell, soften or disintegrate, is non- 
corrosive and practically iron-free. 


In addition, bed supports and bed covers of ALCOA 
Tabular Alumina Balls offer higher efficiency— 
better operation—of drying towers. These high- 
purity ceramic balls replace fine mesh inside screens. 
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They reduce resistance to stream flow, and are 
adaptable to any depth of bed support (five sizes 
of balls to choose from). 


Whatever your drying problem, it will pay you to 
investigate ALCOA Activated Alumina and Tabular 
Alumina Balls. Write to: ALUminuM CoMPANY OF 
America, Cuemicas Division, 6173 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


* Reg. T. M., Aluminum Co. of America 


oeoa Chemicals 


ALCOA) ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS - CALCINED ALUMINAS + HYDRATED 
ABULAR ALUMINAS - LOW SODA ALUMINAS 


MUMINAS + T 
ALUMINUM FLUORIDE - SODIUM FLUORIDE + SODIUM 
ACIO FLUORIDE - ACID + CRYOLITE + GALLIUM 
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UOP Platforming Verious Straight Run and Recycle Distillate 
Naophthas for Aviation Fuels. 
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between catalyst beds by an interme- 
diate heater or heaters. After heat ex- 
change, the reaction products flow to 
a separator drum from which the re- 
cycle gas compressor takes suction. 
The net make of gas goes to fuel. Liq- 
uid product from the separator drum 
passes to a stabilizer for preparation 
of a finished gasoline. 

The stabilization section consists of 
a high-pressure stabilizer for produc- 
tion of a finished gasoline of desired 
vapor pressure from the bottom of the 
column. Gas from the stabilizer reflux 
drum enters the absorption system or 
fuel system as is desired. No rerunning 
of the stabilizer bottoms is necessary 
since no high-boiling products are 
made. 

Straight-run gasoline fractions in 
the 180-400° F. boiling range are 
suitable charge stocks. Similar frac- 
tions of many cracked gasolines may 
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be added to the straight-run charge, in 
which event the product will be essen- 
tially the same as that derived from 
straight-run naphtha alone. In view of 
the fact that the lower boiling fraction 
of thermally cracked gasoline, that is 
the material boiling below about 200° 
F., is a good fuel from the standpoint 
of octane number, it is desirable that 
only the higher boiling fraction of 
thermally cracked gasoline be included 
in the charge to the Platformer. 

At the Muskegon unit,* the conver- 
sion reaction is carried out at 700-750 
psig, as provided by pumping liquid 
feed with plunger pumps. Owing to 
the net endothermic effect, the tem- 
perature falls on passage through the 


TABLE 1 
Platforming of Mid-Continent Straight-Run Gasoline 


Pretractionation 
Charge (full range 400° F 
Products 
Light straight-run 
200-400° F. Platiormer charge 
Plattorming products percent of prefractionater charte 
Cs and hghter 
C4-plus Platformate 
Blend of Light Straight-Run and Platfor mate 
Light stragbt-run component 
(4 plus Platformate component 
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Total Blend 


Yield, Percent of 
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Vol Weight, 


Percent Percent 


F-1 Octane 
Numbers 
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100.0 
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81.9 
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81.9 
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reactors, but the inlet gas to each is 
maintained at about 900° F. by means 
of the reheaters, The reactor effluent 
is condensed under full pressure at 
100° F. The recycle gas contains about 
85 percent hydrogen. 

Typical results for the Platforming 
operation for improving motor fuel 
are given in Table 1. For the produc- 
tion of aviation fuel components, re- 
cent results obtained in both pilot 
plant and commercial platforming op- 
erations are given in Tables 2 and 3.° 

In the Platforming operation there 
are four major operation variables. 
These are temperature, space velocity, 
pressure, and hydrogen recycle rate. 
The effects of these variables for vari- 
ous charging stocks have been deter- 
mined and are available. 


Benzene Shortage 

Considerable attention has been di- 
rected toward the possibilities of large- 
scale production of benzene and other 
aromatics from petroleum raw mate- 
rials by the Platforming, as well as 
other reforming processes. These de- 
velopments are motivated by the cur- 
rent benzene shortage, which is ex- 
pected to grow progressively worse in 
the future. For example, the U. S. de- 
mand for benzene is predicted to rise 
from 252 million gallons in 1951 to 
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111 million gallons in 1955, On the 
other hand, the production of benzene 
from present sources (chiefly coking 
operations) is not expected to rise 
substantially from the 1951 estimate 
of 225 million gallons, In the face of 
such serious potential shortages, it is 
only logical to look to the petroleum 
industry for a source of raw materials 
for the production of benzene and 
higher aromatics, and rather thorough 
studies have been made of the applica- 
tion of Platforming to this problem.‘ 

The production of benzene from pe- 
troleum raw materials by Platforming 
is based on the fact that in the pres- 
ence of the platinum containing cata- 
lyst the C, naphthenes, cyclohexane 
and methylcyclopentane, are converted 
to benzene with yields ranging from 
75 to 92 percent of the theoretical. 

It has been estimated that the C, 
fraction for straight-run gasolines con- 
tain from 20-55 percent of the C, naph- 
thenes, as well as 1-9 percent natural 
benzene, Natural gasolines also contain 
considerable quantities of these com- 
ponents. On the basis of the 1949 pub- 
lished figures on the total U.S. produc- 
tion of straight-run and natural gaso- 
lines, estimates have been developed of 
the potential benzene production by 
Platforming all available stocks. Tak- 





The Atlantic Catalytic Reforming Process 





HE ATLANTIC CATALYTIC 
REFORMING process, announced 


ing into account estimated feedstock 
compositions and expected yields, the 
potential production of benzene from 
straight-run and natural gasoline was 
estimated at 700 million gallons per 
year. Concurrent with these operations, 
it was estimated that there would be a 
potential production of 1600 million 
gallons of toluene, and 2000 million 
gallons of xylenes and ethylbenzene. 

The above estimate of 700 million 
gallons of benzene is a tremendous 
amount, but it is not out of the ques- 
tion to consider the possibility of pro- 
ducing something of the order of 200 
million gallons of benzene per year 
from petroleum in the not-too-distant 
future. This is made more evident by 
the fact that, on the basis of 200 mil- 
lion gallons of benzene a year, the di- 
verted amount of gasoline production 
would amount to only about one-half 
of one percent of our total gasoline 
production.* 


early this year, employs a new catalyst 
developed by The Atlantic Refining 
Company, Philadelphia. The process 
has been demonstrated by more than 
a year’s operation of a pilot plant, and 
the company is now building a full- 
scale plant at its Philadelphia refin- 
ery to commercially utilize the new 
process. 

The Atlantic reforming process is a 
catalytic process for the conversion of 
low-octane naphthas into finished high- 
octane gasoline. In addition, this proc- 
ess is capable of producing substantial 
quantities of highly concentrated aro- 
matic streams, Charge stocks to the 
process may consist of any fractions 
of crude naphtha up through normal 
gasoline end point, natural gasolines, 
and mildly thermally cracked naph- 
thats, The catalyst employed does not 
require special rerunning facilities im- 
mediately preceding the reaction sec- 
tion. Sulfur and normal water con- 
centrations are not permanent poisons, 
but temporarily affect the activity level 
of the catalyst as a function of their 
concentration, For the production of 


General View of Old Dutch Platforming Unit Located at Muskegon, Mich, (Courtesy, Universal Oil Products Company.) 
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Confirmation of the above may be had by placing a telephone call to Mr. 
M. H. McMurrey, President, McMurrey Refining Company, Tyler, Texas. 


TYLER, 


NEW McMURREY REFINERY, texas 


Mr. M. H. McMurrey, Presi- 
dent, McMurrey Refining 
Company, is a well-known 
East Texas Industrialist and 
Rancher. The progressive 
thinking and planning of Mr. 
McMurrey and the splendid 
cooperation of his staff made 
possible the completion of this 
refinery in record time. 


Call, wire or write for a discussion of your refining problems and 
their solution, without obligation. Our airplanes make us neighbors. 


TULSA, OKLAHOMA 
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Figure 2. Simplified Process Flow Diegram—Atlontic Reforming Process. (Courtesy, The Atlantic 
Refining Company.) 


aromatics and aviation blending stocks, 
it may be desirable to provide special 
prefractionation, depending on the 
method of aromatic purification se- 
lected. 

Figure 2 shows a schematic 
diagram of the process. With the nor- 
mally required operating conditions, 
this is a continuous, non-regenerative 
process in which the charge naphtha 
and a recycle hydrogen stream are 
passed over a pelleted catalyst at tem- 
perature of 850 to 1000° F. and pres- 
sures of 300-700 psig. The recycle 
hydrogen is of 95 percent purity. 

The catalyst properties and operat- 
ing conditions have been selected to 
yield an optimum combination of the 
desired isomerization and dehydro- 
genation reactions while minimizing 
undesired cracking reactions. The se- 
lectivity of the process is illustrated 
by the high purity of the hydrogen 
recycle gas and by the absence of sub- 
stantial quantities of methane or other 
light hydrocarbons. In addition to the 


flow 


TABLE 4 
Motor Gasoline Production—East Texas 
Naphtha 


PRODUCTS 
Charge 


API Gravity 559 
ASTM Dist. 0 

10 

» 

EP 
CFRR Octane 0 ce 

3 ce 
Yields. 
Percent of F.F 

Vol. Percent Cs plus 
Wt. Percent He 


Ci 
Cy 
Ca 
Ce 


Vol Percent 


high yields obtained, the reformate is 
essentially free of sulfur and olefins 
such that no treating or rerunning of 
the stabilized gasoline is required. 

Yield and quality data for motor 
fuel production from East Texas crude 
naphtha, a typical reformer stock, is 
presented in Table 4.° 





Houdriforming 





OUDRIFORMING is the name 

given to a new catalytic reform- 
ing process developed and licensed 
by the Houdry Process Corporation, 
Philadelphia. Houdriforming is a cata- 
lytic process for reforming petroleum 
naphthas to aromatic concentrates and 
high octane gasoline. Dual-function 
catalysts have been developed for this 
process, These catalysts are very selec- 
tive for 1) the dehydrogenation of C, 
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ring naphthenes, 2) the dehydro-iso- 
merization of alkyl cyclopentanes, and 
3) the isomerization of normal and 
slightly branched paraffins into highly 
branched paraffins. Essentially no hy- 
drocracking occurs and, therefore, sub- 
stantially pure hydrogen (97 percent) 
is produced. The catalysts are not af- 
fected by sulfur compounds including 
thiophene. The process is nonregenera- 
tive, although for flexibility of opera- 


tion and for protection in case of error 
in operation the catalyst can be regen- 
erated in place. 

Having been proved in the pilot 
plant, Houdriforming is soon to be 
placed in commercial operation. Plans 
are well under way for the construc- 
tion of a 10,000-barrel-per-day Hou- 
driformer to be erected at Sun Oil 
Company’s Marcus Hook, Pa., refin- 
ery. This reforming unit is being de- 
signed expressly for the production of 
aromatics, and will be coupled with 
Sun’s new Arosorb process for the 
separation and purification of benzene, 
toluene, and xylenes. 

Upgrading of motor gasoline by 
Houdriforming is accomplished by five 
reactions:* conversion of six-mem- 
bered ring naphthenes to aromatics, 
dehydro-isomerization of alkyl cyclo- 
pentanes to aromatics, isomerization 
of straight chain or slightly branched 
paraffins to highly branched paraffins, 
dehydrocyclization of paraffins to aro- 
matics and desulfurization of naphtha 
which improves the lead response. The 
isomerization function of the catalyst 
for converting low octane paraffins to 
high octane branched chain paraffins 
is of great importance in attaining the 
high yield of high octane reformate. 

Conversion of naphthenes to aro- 
matics improves the octane rating only 
in the case of higher boiling naph- 
thenes. Thus, the conversion of methyl 
cyclopentane and cyclohexane (F-1 
blending value 107 and 110, respec- 
tively) to benzene (F-1 blending value 
99) actually involves a loss of blend- 
ing octane number, while the conver- 
sion of dimethyl cyclohexane to xylene 
increases the blending octane number 
from 68 to 145, In employing Houdri- 
forming for motor gasoline produc- 
tion it is, therefore, desirable to use 
only feed stocks which have been frac- 
tionated to include the maximum 
amount of naphthenes in a_ boiling 
range in which octane improvements 
can be obtained.’ 

Shown in Figure 3 is a simplified 
flow chart of the Houdriforming proc- 
ess, Actually, the process is very sim- 
ple, consisting essentially of a cata- 
lytic reaction section, a condensation 
and gas separation section, and facili- 
ties for the recycle of hydrogen. The 
reaction system consists of a number 
of fixed-bed reactors in series, with 
intermediate heaters to provide for the 
endothermic heat of reaction. 

Ordinarily the process is non- 
regenerative. In catalyst life tests, the 
pilot plant unit has been in continuous 
operation for 30-50 days without re- 
generation or loss of catalyst activity. 
However, for most severe conditions 


Petroleum Refiner—V ol. 30, No. 9 





SECTION J 


on unusually wide-boiling range 
charge, deposits may slowly accumu- 
late on the catalyst. In such an event, 
the catalyst may be easily regenerated 
in place. 

As an example of the application of 
Houdriforming for the production of 
high-quality motor fuel components, 
Table 5 gives the inspection of a typi- 
cal naphtha charge stock. The results 
of the operation on this feed material 
at three sets of operating conditions 
are given in Table 6. These data illus- 
trate how an increase in severity of 
operating conditions will raise the 
knock rating at the expense of the 
yield. 

TABLE 5 
Inspection of Charge Stock for Gasoline 
Productio: 


Bowling Range 
Gravity, 1 
Distillation, ASTM 
IBP, °F 
10 Percent 
30 Percent 
50 Percent 
70 Percent 
90 Percent 
Dry Point 
Sulfur, Percent 
Composition 
Paraffins, Vol., Percent 
Olefina, Vol., Percent 
Naphthene, Vol., Percent 
Aromatics, Vol., Percent 


Octane Number: F-1 Clear 


F-1+3 oc. TEL 


TABLE 6 
Houdriforming of East Texas Type Naphtha 


Con- Con- 
dition | dition 


| 





Yield, Ca+, Vol. Percent of 
Feed 

Weight Percent of Feed 
C«, Vol. Percent of Feed 
F-1 Clear, 3 ib. RVP Gaso 
F-1+3 oc. TEL, 3 Ib. RVP 


Gaso 


Yield, 10 Ib. RVP Gaso. Cale 
Vol. Percent 
P-1 Clear, Cale 


F-1+3 ce. TEL, Cale > 100 


* Excess butane over 10 Ib. RVP gasoline is 8.9 vol. percent 

t Outside butane required for 10 lb. RVP gasoline is 3.4 
percent 

t Outside butane required for 10 Ib. RVP gasoline is 8.8 
percent 

TABLE 7 
Inspection of Base Charge Stock 
for Aromatic Production 

Boiling Range* 
Gravity, °API 
Distillation, ASTM 

IBP, °F 

10 Percent 

30 Percent 

50 Percent 

70 Percent 

9 Percent 

Dry Point 
Composition 

Benzene 

Toluene 

Methyl Cyclopentane 

Cyclohexane 

Dimethy! Cyclopentanes 

Methy! Cyclohexane 

Paraffins 


150-220° F 
0.2 


oe 
1 ~sbo be = bo & 


Bo 


tures are the cut points during preparation of 
using a 20 plate distillation column. 


* Tem 
this stoc’ 


RBON 
CHARGE 


ae 
PREHEATER 


CATALYTIC 
SECTION 





RECYCLE 
GAS 
HEATER 


RECYCLE GAS 
COMPRESSOR 


4 


2 UNIT OFF 





PRESSURE GAS 


CONTROLLER 


Figure 3. Simple Flow Chart of Houdriforming Process. 


TABLE 8 


Houdriforming Operations Processing a 
150-220" F. East Texas Type Naphthe for 
Benzene and Toluene Production 


= 
‘ORDER OF INCREASING 
SEVERITY 





Liquid Product (4-Free, Vol 

‘ercent of Charge 93.2 
Aromatics ia Liquid Product, 

Vol. Percent 38 
Convermon of Napnthene to 

Aromatics, Percent 70 
Unit Off Gas Produced 

SCF per Bb 1160 1310 
Hydrogen Content of Off Gas 

Vol. Percent ONS Ys 


As an example of operation to pro- 
duce aromatics, Table 7 presents: a 
charge stock comprising a 150-220° F. 


~ 


— 


~°he Gen): 


a 


cut of an East Texas type naphtha. 
The availability of naphthenes in this 
charge stock would allow a stoichio- 
metric yield of 48.4 volume percent 
aromatics based on the charge, includ- 
ing the aromatics originally present in 
the charge. The results of Houdriform- 
ing this charge at three levels of se- 
verity are presented in Table 8.' 

The maximum yields obtainable in 
adiabatic operation can be calculated 
on the basis of thermodynamic equi- 
librium, the heat of reaction, and the 
heat capacity of the reaction constitu- 
ents. Dehydrogenation of naphthenes 
is highly endothermic and this heat is 
supplied by the sensible heat of the 
reaction constituents. A temperature- 


Multibed Adiabatic Unit, Houdriforming Pilot Plant. 
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Figure 4. Adiabatic Operation of Houdritorming Unit. 


conversion line can be calculated, 
starting at reactor inlet conditions of 
temperature and composition. When 
plotted on the same figure as the equi- 
librium composition, this line will in- 
tersect the equilibrium line at a point 
which then represents the maximum 
amount of aromatics obtainable in a 
single adiabatic reactor, 
In order to obtain 
yields with adiabatic 
necessary to utilize several reactors in 


ultimate 
reactors, it is 


good 


series, with inter-heaters between. The 
advantages of this arrangement are 
best understood by a study of Figure 
4. Here, in a typical operation involv- 
ing three reactors in series, the charge 
to each reactor is introduced at 950° 
F. By means of the successive reaction 
stages, it is seen how a 35 percent con- 
version of naphthenes to aromatics in 
the first reactor is ultimately increased 
to 75 percent after passage through 
the third reactor. 





Thermofor Catalytic Reforming 





HERMOFOR CATALYTIC RE- 

FORMING is the name given to 
a new catalytic reforming process de- 
veloped by Socony-Vacuum Oil Com- 
pany, Inc. As the name implies, the 
new reforming process is an outgrowth 
of the Thermofor catalytic cracking 
process. As in the TCC operation, the 
TCR process utilizes the moving cata- 
lyst bed technique, including a kiln 
for regeneration. 

The TCR process differs from other 
recently-developed catalytic reforming 
processes in that it uses a low-cost 
chroma-alumina catalyst in bead form, 
which is very durable in order to with- 
stand circulation. Some carbon is de- 
posited during conversion so that re- 
generation is required. However, the 
catalyst recirculation rate in reforming 
is but a fraction of that required in 
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the TCC process. The necessity of this 
small amount of regeneration is easily 
justified by the flexibility it gives the 
process. Thus the process can operate 
at higher reforming severities which 
means higher octane numbers for the 
reformed product and the process can 
handle heavier feed stocks and feed 
stocks which contain ends. 

It is said that the yield-octane re- 
sults for the TCR process are quite 
satisfactory. On a 50-barrel-per-day 
pilot plant, it has been found possible 
to reform certain 35 octane number 
naphthas to over 100 F-1 ratings with 
3 ce TEL. 

A 3000 barrel-per-day TCR unit is 
being designed by Socony-Vacuum for 
possible installation at its Augusta, 
Kan., refinery. 


Fluid 
Hydroforming 
Process 





LUID HYDROFORMING is the 
recently announced catalytic re- 
forming process for which licenses can 
be obtained from Standard Oil Devel- 
opment Company, The M. K. Kellogg 
Company, or Standard Oil Company 
(Indiana), “Fluid Hydroforming” is 
so called because it utilizes the highly- 
developed fluidized solids technique. 

The new process has several advan- 
tages over the fixed-bed hydroformers 
built during World War II. In these 
earlier hydroformers, reaction beds 
had to be alternately taken out of pro- 
duction while the catalyst was regen- 
erated. The new Fluid catalyst system 
continuously withdraws catalyst from 
the reaction zone and regenerates it 
simply and cheaply, Daily operating 
costs are expected to be approximately 
30 percent lower than those of a fixed 
bed with the same capacity, Further, 
it is estimated fhat this new type of 
unit will cost one third less to build 
for equivalent capacities. 

Three Fluid Hydroformers have 
been licensed by The M. W. Kellogg 
Company. These include a 20,000- 
barrel-per-day plant for Cities Service 
at Lake Charles, La., a 10,000-BPD 
plant for for Cities Service at East 
Chicago, Ind., and a 2000-BPD unit 
for Pan-Am Southern Corporation at 
Destrehan, La. 

A simplified flow diagram for the 
Fluid Hydroforming process is shown 
in Figure 5. Fresh feed is charged 
through heat exchange to a furnace, 
where its temperature is raised to ap- 
proximately 950° F. From there the 
feed is charged under a pressure of 
approximately 200 psig to the base of 
the reactor in which the fluid bed is 
maintained, The vaporized naphtha, 
after mixing with hydrogen-rich re- 
cycle gas, passes up through the bed 
where the hydroforming reactions are 
effected. After disengagement of the 
major portion of the catalyst in the 
upper portion of the reactor, the efflu- 
ent vapors pass through cyclones and 
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Overall View showing new facilities Ethylene Plant, Ethanol Plant and Isopropanol Plant 


THE GIANT of GRANGEMOUTH 


The British Petroleum Chemicals Ltd. a crude petroleum stock. It was designed 
plant at Grangemouth, Scotland, will by Stone & Webster Engineering 
supply the British Isles with a diversified | Corporation and built under the super- 
line of important industrial chemicals vision of E. B. Badger & Sons Co, 


and chemical intermediates derived from (Great Britain) Ltd. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


ETHYLENE PLANT 
Cracking and Fractionating Structures 





Compressor House — Interior 








Pick The Make 
That Lets YOU Pic 


exactly the design 
you need 


Worthington has a centrifugal pump for 
practically any conceivable refinery require- 
ment—in the most complete range of sizes. 

The pictures here show only a few of the 
many purposes served by Worthington 
Centrifugals. Whether your problem is high 
volatile liquids . . . abra- 
sives ... acids . . . or any of the host of 
others that harass refineries — the Wor- 
thington line includes the one best pump 
for the job. 

Further assurance you enjoy when you 
standardize on Worthington: you know 
that Worthington, making the broadest 
line of pumps, will recommend the best 
type for each job— you know you'll benefit 
from engineering that’s the finest in the 
business—and you know you can depend 
on service that does its best to keep you in 
peak production. 

Write us for bulletins on the types in 
which you're interested and see why there's 
more worth in Worthington. Worthington 


temperatures . . . 


Pump and Machin- 
ery Corporation, atmese 
Centrifugal Pump 
Division, Harrison, 


N. J. 


A 


WORTHINGTON HR CENTRIFUGAL, shown at Sun Oil Co., 
Marcus Hook, Pa., is typical of pumps used in distilla- 
tion, cracking and treating petroleum products. 


! 


WORTHINGTON QER VERTICAL centrifugal process pump, 


shown at Magnolia Petroleum Company, Chitwood, 
Oklahoma, is used to transfer propane, butane and LPG. 


WORTHINGTON LA CENTRIFUGAL, turbine-driven, shown 
at Carthage Corporation plant, Carthage, Texas, is 
typical of cooling tower and general service pumps. 


WORTHINGTON 
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Figure 5. Fluid Hydroformer. (Courtesy, Standard Oil Development Company.) 


are scrubbed with a recycle stream in 
order to remove all entrained catalyst. 
The vapors are then heat-exchanged 
against the feed stream, further cooled, 
and introduced to a high-pressure re- 
ceiver which separates the hydrogen- 
rich gases from the gasoline. The 
gasoline is stabilized and sent to stor- 
age, while the gases, after compres- 
sion, are reheated in a furnace and 
recharged to the reactor. 

The movement of the fluid catalyst 
is similar to that in Fhiid catalytic 
cracking, From the reactor it passes 
through a stripper to remove and save 
hydrocarbon product, and is then 
charged to the regenerator where the 
coke is burned off before return to the 
reactor. One major difference from 
Fluid cracking is that the Fluid Hydro- 
former regenerator is much smaller 
since the amount of carbon deposition 
is but a fraction of that incurred in 
cracking. 

Typical Fluid Hydroforming results 
obtained in a 50-barrel-per-day pilot 
plant are presented in Table 9, The 
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TABLE 9 
Recent Results in 50-Barrel Fluid 
Hydroforming Pilot Plant 
Feed: 200/330° F. Mixed Base Nophthe 


Severity 





CERR Octane No. Clear, 10 lb. RVP 


ine 
CFRR Octane No. plus 3 mi. TEL 


telds: 

10 Ib. RVP-400° F. E. P. Gasoline, 
Vol. percent 

Extraneous Butane to 10 Ib. RVP, 
Vol. per nt 

Cs-400° F. E. P. Gasoline, Vol. percent 

Butanes, Vol. percent 

Polymer, Vol. percent 

Dry Gas, Wt. percent 

Carbon, Wt. percent 


charge stock in this case was a 
200/330° F. mixed-base naphtha hav- 
ing CFRR octane ratings of 49 clear, 
and 64 with 2 cc TEL. 

These and other pilot plant results 
indicate that yields will be on the 
order of. three to five percent higher 
than that of the fixed bed process for 
equivalent octane improvements. This 
is attributed largely to the uniform 
temperature maintained throughout 
the Fluid bed, an inherent character- 
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istic of the fluidized technique. Reactor 
pressures are also moderate in com- 
parison with other catalytic reforming 
processes. As a result, the process 
shows better liquid recovery. The final 
gasoline product also contains less bu- 
tane. This means that the refiner can 
advantageously blend extraneous bu- 
tanes from other refinery sources into 
the hydroformed gasoline in bringing 
it up to the permissible 10-pound Reid 
vapor pressure, 
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Standard Oil Compaity~of£_Californig is-insfalling a 
10,000 b/d UOP Platforming Unit at their El Segundo 
refinery in response to the urgent defense requirements 


for increased production of benzene and toluene. 


This Platformer, when constructed and placed on stream, 
will economically and efficiently fulfill about 15% of the 
increase in production of these aromatics which was re- 
quested of the industry by the Petroleum Administration 


for Defense. 





Standard’s Platforming Unit has been designed to oper- 
ate on a “blocked out” basis, which enables it to be rapidly 
converted from aromatics to motor fuel operation. This 
versatility is still another reason why Universal's Plat- 
forming Process has met with such ready acceptance by 


refiners throughout the world. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
Laboratories: RIVERSIDE, ILLINOIS 





Universal Service Protects Your Refinery 


The markel belongs to the refiner urho aewes & best 
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PROCESS 


SECTION 


Modern Trends in Gas Plants 
For Catalytic Cracking Units 


FORREST E. GILMORE and ROBERT D. BAUER 


Phillips Petroleum Company 


NE of the opportunities most 
( oil refiners have to increase 
their profits lies in more effi- 
cient recovery and use of the lighter 
hydrocarbons instead of leaving con- 
siderable of them in the refinery fuel 
gas, More attention could well be given 
to the design and operation of the 
refinery gas plant to obtain the most 
profitable results from the conditions 
encountered. The olefins recovered, 
such as butylenes, propylene and pos- 
sibly even ethylene, are valuable raw 
products to be further refined by cata- 
lytic polymerization, alkylation or 
other conversion processes to exc ep- 
tionally high octane gasoline suitable 
for improvement of motor fuel or as 
the principal ingredient in aviation 
gasoline. The alkylation of light ole- 
fins requires about 1.2 barrels of iso- 
butane per barrel of olefin consumed. 
The isobutane obtained from the gas 
plant is usually insufficient to alkylate 
all the olefins. If isobutane for this 
purpose is not otherwise economically 
available it can usually be obtained 
by isomerizing part of the n-butane 
recovered in the gas plant. 


While it is not our purpose to dis- 
cuss the relative merits of catalytic 
polymerization and alkylation, it is 
noteworthy that catalytic polymeriza- 
tion utilizes only about 80 percent of 
the olefins in the light hydrocarbons 
recovered in the gas plant, while alky|- 
ation utilizes all these olefins and 
120 percent of the olefin volume of 
isobutane to almost three 
times as much alkylate as polymer. 


produce 


In recovering the light olefins from 
catalytic cracking unit gases, a slightly 
greater amount of saturated light hy- 
drocarbons are also recovered. More 
than one-half of these are usually iso- 
butane which can be used in alkylat- 
ing the olefins, The remaining normal 
butane can usually be included in 
motor fuel. This leaves the propane 
for use as fuel when other fuel prices 


are high or for sale as LPG when its 
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Bartlesville, Okla 


price justifies, In the past LPG prices 
have varied greatly, it being com- 
pletely unmarketable at times, espe- 
cially in the summer months, The 
recent rapidly expanding market for 
its use as motor fuel, fairly well de- 
veloped for use in farm tractors and 
now being developed in buses and fleet 
motor vehicles, indicates the growth of 
a more stable and higher priced 
market. 


In the Society of Automotive En- 





THE CONTINUED rapid in- 
crease in installations of cat- 
alytic cracking units which 
not only increase the yield of 
light hydrocarbons from crude 
oil but provide gas streams 
rich in light olefins suitable as 
feed to polymerization and 
alkylation units for conversion 
into very high octane number 
gasoline blending stocks has 
supplied incentives for higher 
extraction efficiencies in re- 
finery gas plants and for study 
and comparsion of the various 
ways by which such higher ex- 
tractions may be most eco- 
nomically accomplished. Re- 
sults of computations made to 
compare the effects of absorp- 
tion temperatures and pres- 
sures, the number of theoreti- 
cal trays in the absorber, the 
use of deethanizing absorb- 
ers, the uses of sponge oil 
absorption to prevent losses 
of lighter absorption oil com- 
ponents to residue gas and 
the utilization of various re- 
finery streams as absorption 
oil are presented. 

Original presentation was 
before the Kansas City Re- 
gional meeting of the Ameri- 
can Institute of Chemical En- 
gineers on May 15, 1951. 











 t. 


apt 
met 
Urrre 


gineers symposium of last January in 
Detroit, the use of LPG as tractor and 
automobile fuel was discussed in re- 
lation to supply, distribution, adapta- 
tion and operation, The growth in 
customer demand is illustrated by the 
number of LPG conversion units of 
farm tractors made in the past three 
years which were 25,300 in 1948; 
37,200 in 1949 and it is estimated they 
exceeded 100,000 in 1950. Buses are 
now being factory-engineered and pro- 
duced especially for using LPG with 
engines having compression ratios as 
high as 12 to 1. One of the country’s 
largest bus systems placed a single 
order for 500 new buses of this type. 
This trend may well put LPG into the 
high value liquid fuel market rather 
than remaining in the low value gas 
and fuel oil market. There is even a 
possibility that the great increase in 
the value of LPG as direct motor 
fuel might greatly decrease its use in 
catalytic conversion processes. In the 
future it will probably become more 
and more economically feasible to 
more efficiently extract LPG from re- 
finery gases. This will conform to the 
basic concept of refiners that they 
must convert their relatively expensive 
raw product into the final product giv- 
ing the highest margin of profit which 
product is usually not fuel for their 
stills. 

Refinery gas extraction plants are 
usually of two general process types: 
Compression and oil absorption, Vir- 
tually all of the recent plants have 
been of the absorption type which has 
great advantages over the compression 
type when high propane-proylene ex- 
traction is desired, Other extraction 
processes which could be used include 
adsorption on activated charcoal and 


The 


adsorpti m on activated charcoal ap- 


direct fractionation of the gas. 


pears to be suitable only for removing 
the last traces of propane-propylene 
from the residue gas of inefficient ex- 
traction units. Direct fractionation with 
refrigerated overhead condenser could 
in all probability be worked out satis- 
factorily process-wise and might be 
competitive with oil absorption for 
extremely high extraction efficiencies. 
The oil absorption plant is pretty def- 
initely the most advantageous method 
of recovering between 70 and 90 per- 
cent of the propane-propylene in the 
gases from a catalytic cracking unit. 
Oil absorption plants can obtain a 
high recovery of propane in almost 
any range of operating temperatures 
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700,000 to 5,200,000 
BTU per Hour 





Originally designed for the rouge 
lar Heaters now are winning new See 
refinery applications. They include hea 








RETURN BENDS are easy tal 
with standard tools. They hav: 
life at low maintenance cost. 


FIREBRICK-LINED COMBUS 
sures long life and minimum , heat 
bi-mix, high pressure, 
to correct combustion... 





for high heating efficiency at low fuel cost. Straight 
carry the fluid to be heated over a spacious combustioft chamber.” ' 


Cast iron return bends, designed for ease in cleaning and re- 
placement, are recommended for handling the most corrosive fluids. 
Welded forged bends are recommended for high temperature, high 
pressure service. Both types of return bends are available in models 
for 2” tubes, ranging from 20 to 120 tubes in banks of 20 tubes 
each; in models for 4” tubes, ranging from 12 to 72 tubes in banks 
of 12 each. 


You buy heat “by the bundle”... for your requirements...when 
you specify BS&B Tubular Heaters. Write for full details. 





BLACK, 
SIVALLS 
& BRYSON, INC. 


Advertising Department, Room 19F 


Oil & Gas Equipment Division 
2131 Westwood Bivd., Oklahoma City, Okla. 








MAURICE A. KNIGHT 


82 Kelly Ave., Akron 9, Ohio 
55 W. 42nd St., New York, N. Y. 


HOUSTON, TEX . SAN FRANCISCO, CALIF . 


CHICAGO, 


HLL @ ST. LOUIS, MO. MONTREAL, P. Q., CANADA 





Tower Packings 


All Knight- 
W are Tow er 
Packing is made 
from selected, 
washed and de- 
aired clays, Each 
type will with- 
stand severe acid 
service, has a 
high crushing 
strength and will 
not spall. The 
one-inch Raschig 
Rings, for exam 
ple, have shown 
an average of 125 lbs. in break tests. Popular shapes 
include Berl Saddles, Raschig Rings, Partition Rings and 
Spiral Rings. They are usually supplied unglazed since 
the natural matte surface wets better than a glassy surface. 
Knight-Ware Berl Saddles are available in 144”, 4” 
eye 
“ae 
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and 1.” sizes. Raschig Rings are available in 
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1”, 114”, 114”, 2” and 3” sizes. 


Corrosion-Proof Equipment 


Pyroflex is an acid- and alkali-resisting lining ap- 
plicable to steel, concrete, wood or masonry shells, This 
non-porous, flexible. seamless lining will not deteriorate 
with heat or age. It may be applied on the job or at our 
factory. 

Knight-Ware brick or tile over the Pyroflex provides 
an extremely rugged acid- and leak-proof combination 
lining. Carbon brick may be substituted for Knight-Ware 
to handle hydrofluoric acid and caustic soda 

We have installed linings or furnished completed units 
for such service as: steel pickling, metal plating, electro- 
lytic refining, acid storage, acid concentration, salt 


erystallizers, acid trenches and neutralizing pits; equip- 


Pyroflex units such as fume washers, cooling towers, absorb- 
ers and concentrators, are individual, custom-built units de- 
signed to meet the exact needs of the customer. 
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ment such as gas scrubbers, absorption towers, chlorine 
bleach towers and acid fume eliminators. 
Please furnish sketches and state service conditions 


when requesting quotation, 


Acid Proof Cements and Coatings 


PERMANITE CEMENT—A resin cement consisting of a 
furan resin solution and an inert carbon powder filler. 
Resistant to acids, alkalies of all concentrations, solvents, 
oil, grease, water, and steam at temperatures to 280° F. 
For use with tile or brick in acid-proof floors, lining of 
tanks, towers and chemical processing equipment. It sets 
at ordinary room temperatures in one to two hours and is 
dense and non-porous. It is not suitable for nitric or 
strong sulphuric acids. Permanite Cement is shipped in 
packages consisting of 90 lb. drums of powder, and solu- 
tion in 45 Ib. pails or 540 Ib. drums. Write for Bulletin 
No. 4-U Permanite Cement. 


KNIGHT NO, 2 CEMENT—silicate base type. Used for 
the installation of acid-proof linings in pickling tanks, 
scrubbing towers and absorption towers. It is resistant to 
all acids except hydrofluoric at temperatures to 1800° F. 


It is not recommended for alkaline service. 


KNIGHTROBOND CEMENT—sulphur resin base, Used 
in acid-proof brick floors and acid-proof brick linings, in 
pickling tanks and acid tanks. Good for most mineral 
acids at temperatures up to 180° F. It is not satisfactory 


for alkaline solutions. 


KABO CEMENT—Phenolic resin base. Used for the in- 
stallation of brick linings in acid-proof pickling tanks, 
absorption towers, processing vessels, storage tanks, and 
acid-proof brick floors. Good for temperatures up to 


350° F. Not recommended for alkaline service. 





Pyroflex Lacquer 


Pyroflex Lacquer is a tough resistant coating formu- 
lated from inert, synthetic resins. It can be applied by 
brush or spray. It is inert to all acids including nitric 
and chromic, all alkalies, solvents, oils, fats, greases, 
alcohols, gasoline, water and many others. Pyroflex 
Lacquer may be applied to metal, concrete, wood or 
previously painted surfaces. No primer coat is required. 
Available in black, white, clear and colors. It is shipped 
in l-, 5- and 50-gallon containers. Write for Bulletin 
No, 3-U Pyroflex Lacquer. 


Petroleum Refiner—V ol. 30, No. 9 





am a ee Ss 


and pressures. Low temperatures 
through refrigeration may be used in 
lieu of higher pressure or absorption 
oil rate, 

The four principal factors contribut- 
ing to high extraction in an absorber 
are: Increase in pressure, increase in 
the molal ratio of absorption oil to 
gas, lower temperature of absorption 
and increased number of equilibrium 
stages i.e, theoretical trays, Another 
factor in the overall propane recovery 
efficiency of the gas plant is the ab- 
sorption of undesirable light fractions 
such as ethane and methane which 
must usually be removed from the gas 
plant products and in the removal 
carry propane and propylene along 
with them. These gases can be recir- 
culated through the absorber thereby 
adding to its gas load and requiring 
more absorption oil, a higher absorp- 
tion pressure or lower absorption tem- 
perature for the higher extraction 
necessary to obtain a net over-all pro- 
pane extraction efficiency which in 
turn increases the extraction of unde- 
sirable light gases until a large and 
expensive recycle builds up, To avoid 
this to some extent it is now becoming 
customary to add a rich oil deethaniz- 
ing section to the absorber below the 


feed, the rich oil being treated with a 


reboiler. 


High Propane-Propylene Recovery 
In Oil Absorption Plants 


While there are many variations of 
the highly complex oil-absorption 
plants the basic methods of computing 
the effect of various factors are well 
established and are briefly outlined in 
the following. The recovery of hydro- 
carbons from a gas in an absorber is 
a function of the absorption factor A 
defined by the following equation: 


L 
a KV 
where, A — absorption factor 
L=mols per unit time of 
downflow oil 
V=mols per unit time of 
upflow vapors 
K = equilibrium constant of 
the component un- 
der consideration 


Increasing the absorption factor, A, at 
a given set of operating conditions and 
fixed number of equilibrium steps, in- 
creases the absorption of the chosen 
component. An analysis of the terms 
in the absorption factor equation leads 
to the following methods of increasing 
the extraction of gas components in 


ECTION 


the absorber: 1) Increase the mola} oil 
rate by increasing the oil volume rate 
or by using a lighter absorption oil; 
2) Decrease the molal vapor rate by 
decreasing gas feed rate as a result of 
condensing more of it by means of 
greater cooling with or without com- 
mingling in the condenser with gaso- 
line or by decreasing the recycling to 
the absorber of ethane and lighter 
gases previously absorbed; and 3) De- 
crease the equilibrium constant “K” 
by absorbing at lower temperatures or 
higher pressures. 

These three methods by which the 
absorption factor, A, can be increased 
are now considered in more detail. 

In designing a new oil absorption 
plant the absorption oil rate required 
for a specified extraction does not pre- 
sent the problems usually encountered 
in revamping an existing unit for 
higher propane recovery. In a new 
plant the absorber and subsequent 
towers and their auxiliary equipment 
may be sized to handle the required 
oil rates while increasing the oil rate 
in an existing unit to increase pro- 
pane recovery may entail considerable 
changes in the mechanical design of 
existing equipment. If the existing ab- 
sorber is operating at its liquid han- 


Figure 1. Catalytic Cracking Unit Gas Plant for Moderate Propane Recovery. 
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dling capacity, the effective oil rate can 
frequently be increased by altering the 
tray details and downcomers, using a 
lighter absorption oil thus obtaining 
more mols of downflow oil per barrel 
of liquid handling capacity or by both 
increase in the liquid handling capa- 
city of the trays and the use of lighter 
absorption oil. 

Debutanized gasoline and more re- 
cently unstabilized gasoline from the 
main condenser of the synthetic crude 
tower of the catalytic cracking unit 
are principal absorption oils used in 
catalytic cracking 
As an exam 


recently designed 
unit gas recovery plants. 
ple of the advantage of using a light 
absorption oil in a TCC unit gas plant 
operating at 225 psig it would require 
60 percent more barrels of the old- 
fashioned 200 molecular weight ab- 
sorption oil than unstabilized catalytic 
gasoline or 20 percent more barrels of 
heavy catalytic gasoline than unsta- 
bilized catalytic gasoline to accomplish 
an 85 percent propane-propylene re- 
covery, The big advantage in using 
unstabilized catalytic gasoline over de- 
butanized catalytic gasoline is that it 
completely eliminates the recycle 
stream of lean oil and thus to a large 
extent unloads the subsequent frac- 
tionating equipment. 


Figure | shows a flow diagram of a 


200 


gas plant designed to recover about 
60 percent of the available propane 
from a catalytic cracking unit. The 
lean oil was a heavy catalytic gasoline 
of 350-430° F. boiling range. It 
operated satisfactorily at the designed 
recovery efficiency and a decision was 


TABLE 1 


Effect on Absorption of Molecular Weight 
of Lean Oil 


(From Operating Tests) 


Residue Gas Mol. Percent 


100.0 
Lean Oi 
Barrels per Hour 2! 250 
Molecular Weight 5 7 17 
API @ 0 : M2 


Spenge Oul 
Barrels per Hour 
Molecular Werght 
“APL @ & 


Pressure, psig 140 

Total Fractionator 
reboiler, steam re 
quired, Ibs. br 


41,800 25,400 


made to increase the propane-propyl- 
ene recovery to the maximum amount 
that could be obtained by increasing 
the lean oil rate, With this original 
arrangement and capacity of the frac- 
tionation equipment the lean oil rate 
was found to be limited not by the 
liquid handling capacity of the ab- 
sorber but by the capacity of the de- 
butanizer reboiler so that an increase 
in the lean oil circulation of only 
about 10 percent was obtained, The 
piping change shown by the dotted 
line was made without shutting down 
the unit, This change permitted the 
use of unstabilized catalytic gasoline 
as lean oil with a stream of heavy 
caialytic gasoline over the top tray as 
sponge oil, 

Typical residue gas analyses and oil 
rates for these two types of operation 
are Table 1. Column A 
shows the previous operation using 
heavy catalytic gasoline as lean oil 
and Column B shows the operation 
after the change was made. This table 
shows that the residue gas analyses of 
these operations are comparable as 
are also the total oil rates to the ab- 
sorber. This indicates that, under the 
same total lean oil rate to the absorber, 
the recovery is about the same; how- 
ever, by the change, the total fractiona- 
tor reboiler steam load was reduced 


shown in 
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10 percent. In the change the eight top 
trays of the absorber were taken over 
as a sponge oil section with only 50 
B/H over its trays. This means that 
residue gas B was actually obtained 
with fewer trays than residue gas A 
thus showing by actual operating data 
the advantage of using light absorp- 
tion oil. Calculations made on the 
changed type of operation with 200 
barrels per hour of unstabilized cata- 
lytic gasoline as lean oil and 200 
barrels per hour of heavy catalytic 
gasoline as sponge oil showed an in- 
crease in propane extraction to about 
80 percent and that the load on the 
subsequent fractionation equipment 
would be considerably less than it was 
under the original 60 percent propane 
recovery operation, 

Column C of Table 1 shows why 
it is important to have an adequate 
sponge oil section when using light 
absorption oil. Since the gas leaving 
the top of the absorber is at its dew 
point and attains this condition by 
equilibrium contact with the sponge 
oil, it is evident that a heavy sponge 
oil is advantageous since it will not 
only recover the components stripped 
out of the light lean oil by the gas but 
also will allow very little of itself to 
pass out in the residue gas. Catalytic 
gas oils, which can readily be obtained 
from and returned to the main frac- 
tionator of the catalytic cracking unit. 
are excellent sponge oils, however, if 
they are used it is best to have the 
sponge oil section as a separate small 
absorber rather than as the top section 
of the main absorber in order to elim- 
inate any possibility of contaminating 
the gasoline yield with the gas oil 
through a faulty trap-out or leaky tray. 

The principal advantages in using 
light absorption oil, in addition to in- 


ee a 


creased absorption per barrel used, 
consist of- unloading of reboilers and 
coolers, reduction in pumping costs, 
and compared with absorption oils 
heavier than gasoline the elimination 
of the lean oil still including expensive 
heat exchangers, heaters, condensers 
and lean oil coolers. 


Gas Feed Rate 

Careful consideration should be 
given to lowering the volume of rich 
feed to the absorber by operating at 
the highest pressure consistent with 
the plant’s ability and cooling the rich 
gas as nearly as practical to cooling 
water temperature thus condensing as 
much as possible of it. It is probable 
that refrigeration of the catalytic 
cracking unit main condenser gas in 
commingling relation with the con- 
denser liquid to between 40 and 50° F. 
is justified because it will not only 
reduce the gas feed to the absorber but 
will also greatly decrease the gas 
volume to the gas compressors as well 
as increase the volume of unstabilized 
catalytic gasoline available as absorp- 
tion oil. Commingling of the com- 
pressed gases from a catalytic cracking 
unit with the unstabilized catalytic 
gasoline in a condenser will reduce the 
absorber feed gas volume. However, a 
more advantageous use of the unsta- 
bilized catalytic gasoline is to be had 
by using it for lean oil. 

To those familiar with catalytic 
cracking, the residue gas compositions 
shown in Table | indicate the unit is 
suffering from metallic poisoning of 
the catalyst. Metals in the gas oil 
feed deposit on the catalyst converting 
part of it into a dehydrogenation cata- 
lyst resulting in the production of 
hydrogen and coke at the expense of 
gasoline yield, Thus it is apparent 


Figure 3. Pressure Vs. Compressor BHP. 
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SECTION 


that one very desirable way of decreas- 
ing the gas volume charged to the 
catalytic cracking unit absorber con- 
sists in the elimination of this metallic 
poisoning of the cracking catalyst. 

Another way of lowering the gas 
volume to the absorber, usually by 
about 5 to 7 percent, is by better strip- 
ping of the regenerated catalyst so 
that the very minimum amount of inert 
gases are allowed to enter the reactor 
and pass on into the gas recovery 
system. 

The elimination or lowering of any 
recycle gases to the absorber will re- 
sult in more efficient recovery. For 
this reason it is advisable to operate 
the fractionation equipment following 
the absorber at the highest pressure 
and with the lowest temperature possi- 
ble on the overhead condenser of the 
column and thus hold the recycle gas 
volume at a minimum. 


Pressure and Temperature 


The absorption formula shows that 
the absorption factor of each com- 
ponent of the gas varies inversely as 
the equilibrium constant and since in- 
creased pressure or decreased tempera- 
ture decreases the equilibrium constant 
they will also increase the extraction 
efficiency of the absorber. However. 
the equilibrium constants of the vari- 
ous components of the gas are not 
equally affected by changes in pres- 
sures and temperatures, those of the 
heavier hydrocarbons being affected 
relatively more by temperature 
changes and those of the lighter hydro- 
carbons being affected relatively more 
by changes in pressure. This means 
that a lowering of the absorption 
temperature would favor butane ab- 
sorption while having little effect on 
ethane absorption and going to high 
pressures so greatly favors methane 
and ethane absorption that the elimina- 
tion of these undesirable gases from 
the final products may become a seri- 
ous problem, 

In order to show the effect of vari- 
ous customary absorption pressures. 
process designs were made of gas 
plants to process the combined gases 
from a TCC unit, a thermal cracking 
unit and a crude unit at absorption 
pressures of 60, 150 and 225 psig. 
The following premises were used for 
each of these calculations: 

1) Recover 85 percent of the avail- 
able propane-propylene, and 

2) Use an absorber with a frac- 
tionating section below the gas feed 
entrance to deethanize the rich oil, 
sufficiently that the LPG propane from 
the depropanizer of a catalytic poly- 
merization unit, utilizing the debu- 
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tanizer overhead liquid stream, would 
need no further deethanization. 

The over-all material balance for 
each gas plant design is the same, re- 
gardless of the operating pressure, and 
is shown on a molal basis in Table 2. 
Figure 2 shows the process flow used 
for the plants and Table 3 the results 
of the calculations and the design data. 
It will be noted from these data that 
as the operating pressure is increased 
the differences between the plants 
begin to narrow. For example, differ- 
ences in oil rates, heat duties, operat- 
ing expenses, etc. are much greater 
between the 60 and 150 psig cases 
than they are between the 150 and 225 
psig cases. There appears to be little 
difference between the 150 and 225 
psig cases from the standpoint of 
equipment requirements for the ab- 
sorber and debutanizer. One notable 
exception to this is the compressor 
brake horsepower requirement, which 
continues to increase fairly rapidly as 
the pressure is increased, The absorber 
reboiler temperature and the average 
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stripping section temperature also in- 
crease with the operating pressure. 
These trends are shown graphically 
on Figures 3, 4 and 5. In Figure 6, 
the required diameter of the absorp- 
tion section is shown as a function of 
the operating pressure and indicates 


TABLE 2 


Material Balance Data for TCC Gas Plant 
Comparison 
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Figure 7. Pressure Vs. Condensation of Raw Feed Gas in TCC 


Unit. 


that, under the conditions chosen for 
this problem, increasing the pressure 
decreases the diameter but at a dimin- 
ishing rate. 

In determining the size of the col- 
umns for this comparison, the liquid 
and vapor loading were calculated, 
the latter at 100 percent of the value 
given by the Brown and Souders mass 
velocity equation and the tower sized 
for whichever load was the greater. 
The debutanizer and the absorption 
section of the absorber were sized for 
vapor loading while the stripping sec- 
tion of the absorber was sized largely 
for liquid loading, all bubble trays 
being of the conventional type. This 
method of column sizing was used 
in order to take advantage of any 
possible savings in steel. Other sav- 
ings in steel could probably be ob- 
tained by using some of the special 
new types of trays which their manu- 
facturers claim would allow the tower 
diameters to be reduced. 

Figure 7 shows how the rich feed 
gas to the absorber may be decreased 


Petroleum Refiner Vol 30, No. 9 





5 Quality Products 
for the 
Petroleum Industry 


SOLVAY 


TRADE-MARK REG. U. S. PAT. OFF. 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


~. 
Seda Ash. Caustic Soda. Caustic Potash . Mytron. Calcium Chloride . SOLVAY SALES DIVISION 
Chicrine . Potassium Carbonate . Sodium Bicarbonate . Formaldehyde K Allied Chemical & Dye Corporation 
Spectaity Cleansers . Ammonium Bicarbonate . Sodium Nitrite ed sca nae ee Ae 
Para Giehivrobenzene . Orthe-dichlorebenzene . Monechiorobenzene. Boston - Charlotte - Chicago - Cincinnati - Cleveland - Detroit 
Amacsien io. Houston - New Orleans « New York + Philadelphia - Pittsburgh 
Chior jethanel St. Lowls « Syracuse 


September, 1951—A Gulf Publishing Company Publication 








Opereting rreseure 


Figure 8. Pressure Vs. Gasoline Loss to Dry Gas 
from TCC Deethanizing Absorber 


by compressing it to a higher pressure, 
and commingling it with the unstabil- 
ized catalytic gasoline while cooling to 
100° F. This, however, is an expensive 
method of decreasing the gas volume 
to the absorber because in going from 
150 to 225 psig the compressor horse- 
power is increased by 20 percent while 
the gas volume decreases 15 percent. 

Figure 8 shows the loss of gasoline 
to the residue gas as a function of the 
operating pressure and indicates that 
operating at 150 psig as compared 
with 60 psig will save about $80 per 
day in gasoline losses. There is little 
difference between the gasoline lost by 
operating at 150 and 225 psig. 

Figure 9 shows the lean oil required 
to obtain the 85 percent propane- 
propylene extraction as a function of 
the total gas feed to the absorber and 
the operating pressure. This curve in- 
dicates that at pressures above 200 
psig the lean oil requirement per 
MSCF of feed gas begins to level out. 
This behavior is also evident from 
the fact that the equilibrium constants 
of propane and heavier are increas- 
ingly sensitive to temperature changes 
as the temperature decreases below 
150° F. and decreasingly sensitive to 
pressure changes as the pressure in- 
creases, especially for pressures above 
200 psig. 

Figure loads at 
various points in the deethanizing ab- 
sorber. This figure shows that while 
operation at the higher pressure may 
decrease the feed gas to the absorber, 
it will make the stripping operation 
for deethanization more difficult con- 
sequently increasing the internal re- 
cycle vapors from the stripping sec- 
to almost the the 


10 shows the gas 


tion same extent 


feed gas is decreased. 

Based on the above, it appears that 
the 60-psig case when using tempera- 
cooling 


tures obtained by the use of 


tower water, cannot be economically 


206 


employed to the best advantage thus 
narrowing the choice down to the 150 
and 225-psig cases, neither one of 
which has any decided advantage over 
the other. The 150-psig case appears 
to be nearer the optimum point on the 
curves and should cost somewhat less 
to construct and operate. 

Table 4 shows a comparison be- 
tween the previously described 150- 
psig plant and a 150-psig plant using 
butane refrigeration for cooling the 
lean oil and the absorber intercoolers 
to obtain an average absorption tem- 
perature of 50° F, The material bal- 
ance is the same as for previous cases. 
The greatest saving by using refrigera- 
tion is in the lean oil circulation which 
was reduced to about 70 percent of 
that required in the plant without re- 
frigeration, Additional savings were 
obtained in reboiling steam and cool- 
ing water costs while gasoline losses 
to residue were reduced to practically 
none, The 265 brake horsepower re- 


TABLE 3 
TCC Gas Plant Comparison at Various 
Operating Pressures 


Operating Pres. psig. on | 


Propylene-propane re- 
overy 





85 ss 
(ras to compressors, 
FD 
Compressor BHP re- 
quirement 
(ommungler condenser 
duty, M Btuyhe 


Deethamame Absorber 
Data 


Top section diameter 60" 
Bottom section diameter rn 
Rich gas feed, MSCF/D 4,340 
Lean gas, MSCF/D 2,560 
Gasoline lost to lean 
gas, B/D 43 
Leaa oil, B/D 12,910 
Light cycle ot! to sponge 
abec , B/D 
Gallons of lean oil 
MSCF of total gas 
Rich oil bottoms, B/D 
Theoretical absorption 
trays 
(verage absorption 
temperature, °F 
Theoretical stripping 
trays 
Average stripping 
temperature, °F 
Reboiler temperature, F 
Intercooler duty, M 
Bu br 
Reboiler duty, M Btu 
hr 


1,680 


18,080 


11,530 
Percent vaporzauon of 
total feed »D 
Debutanmer Data 
Tower diameter ra 
Feed, B/D 1s,080) 
Wwerhead 1,900 


‘a 50" 
8870 
liquid, B,D 1,900 
vapor, MSCF 
b 0 0 
Bottom yield, B D 3,270 3,270 
Bottoms lean oil re- 
eyele, B/D 
Overhead condenser 
duty, M Bru/hr 
Reboiler duty, M Btu 
br 


12,910 3,700 


5,900 5,900 


22,870 12,300 
Utilities 

75 psig., Ihe. br 
250 paw., Ihe 


“eam 9,900 
br 27,900 
Electric power, KWH 118 
Cooling requirements, 
M Btu/hr 
Estimated operating 
cost,' $/D 374 321 


15,000 
19 


29,100 26,800 


Does not include labor 


quired for the refrigeration is a cost 
which is partially offset by savings in 
sizes of reboilers, condensers, coolers 
and pumps. It seems that this appli- 
cation of refrigeration is justified by 
the savings in operating costs and 
reduction of gasoline losses to the 
residue gas. While no detailed com- 
parisons have yet been made, it may 
well be that the optimum pressure for 
50° F. absorption is much lower than 
the 150 psig used. Also, that applying 
refrigeration to the main fractionator 
overhead condenser of the catalytic 
cracking unit thus greatly reducing the 
gas to the compressor and to the ab- 
sorber and in turn supplying more 
unstabilized catalytic gasoline for lean 
oil so that no debutanized gasoline 
need be recycled for lean oil would 
prove to be a more economical type 
of gas recovery plant. 


Deethanizing Absorbers 

In any efficient absorption type gas 
recovery plant the removal of ethane 
and lighter absorbed components with- 
out loss of propane and propylene is 
a major problem. In plants operating 
with high propane recovery and with- 
out deethanization of the rich oil, 
vapors from the subsequent fractiona- 
tors must be reprocessed in either a 
reaksorber or returned to the main 
absorber in order to maintain the high 
recovery of propane, By proper opera- 
tion of a rich oil deethanization scheme 
it is possible to operate the fractiona- 
tors, such as depropanizers or debu- 
tanizers, with total condensation of 
their overhead products at ordinary 
plant temperatures and pressures and 
in this way eliminate costly and un- 
economical flashing, recycling, recom- 
pression and reabsorption operations. 

In a recent article? the estimated 
cost of a gas plant using a novel rich 
oil stabilization scheme was quoted to 
be 15 percent less than the most 
economical design that could be other- 
wise arrived at. Generally, in catalytic 
cracking unit gas plants it is not neces- 
sary to yield an LPG stream as over- 
head from the depropanizer or 
debutanizer since the total overhead 
product from these fractionators is 
normally fed to some catalytic conver- 
sion process, However, if the feed 
stream to the conversion process is not 
deethanized it will be necessary to 
deethanize the propane effluent from 
such conversion process if it is to be 
used as LPG. If the conversion process 
is an HF alkylation unit it will be im- 
perative to have an almost completely 
deethanized feed for it. 
tion of ethane and lighter is also de- 


The elimina- 
sirable in order to lower the pressure 


Petroleum Refiner—l ol. 30, No. 9 





requirements on storage vessels and 
process equipment. The fractionating 
absorber has proven satisfactory for 
use in conjunction with catalytic poly- 
merization and LPG production with- 
out subsequent deethanization of the 
propane, Another advantage of the 
deethanizing absorber is in the rejec- 
tion of a large percentage of the hy- 
drogen sulfide that would otherwise 
be recovered with high propane re- 
covery operation. Thus not only can 
a high recovery of propane and pro- 
pylene with very little ethane con- 
tamination be obtained but also the 
corrosion troubles in the downstream 
process equipment and the cost of 
treatment of the C,-C, stream can be 
greatly lowered by the use of a de- 
ethanizing absorber, 

The fractionating absorber has been 
defined’ as a fractionating column in 
which reflux is generated by means of 
an absorption medium. In any such 
separation process it is necessary to 
have a stream of recycle or reflux ma- 
terial present in order to obtain the 
desired separation, In a fractionating 
absorber this reflux is supplied by the 
hydrocarbons dissolving in the absorp- 
tion oil, A reflux of this type can be 
increased only by an increase in either 
the lean oil circulation rate or by the 
overall effect of those factors, such as 

TABLE 4 
TCC Gas Plant Comparison 
150 PSIG—With and Without Refrigeration 


With 
Retrig- 





Propane-propylene recovery 
Operating pressure, psig 
Gas to compressors, MSCF/D 
Refrigeration com or, BHP 
Gas compressor BHP requirement 
Total compressor BHP 
Commungler condenser duty, M 
Btu, br 
Deethamaing Absorber Data 
Top section diameter 
Bottom section diameter 
Rich gas feed, MSCF/D 
Lean gas, MSCF/D 
Gasoline lost to lean gas, B/D 
Lean oil, B/D 
Light cycle oil to sponge absorber, 
3/D 


L 

Gallons lean oil/MSCF of total gas 
Rich oil bottoms, B/D 
Theoretical absorption trays 
Average absorption temp 
Theoretical stripping trays 
Average stripping temp., °F 
Reboiler temperature, °F 
Intercooler duty, M Btu/hr 
Reboiler duty, M Btu /hr 
Percent vaporization of total feed 

Debstanzer Data 
Tower diameter 
Peed, B/D 
Overhead— liquid, B/D 
vapor, MSCF/D 
Bottom yield, B/D 
Bottoms lean oil recycle, B/D 
Overhead condenser duty, M Btu/hr 
Rebotler duty, M Btu/br 


Electric power, KW 19 
Cooling requirements, M Btu/br 24,200 
Estimated operating cost.' $/D 321 


! Does not include labor 
2 Applied to lean oi] and intercoolers only 
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Figure 9 (above). Pres- 

sure Vs. Lean Oil Rate 

in TCC Deethanizing 
Absorber. 
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Figure 10. Pressure Vs. 
Vapor Rates in TCC De- 





ethanizing Absorber. 


temperature and pressure, governing 
the amount of absorption obtained. 

Figure 11 shows a catalytic cracking 
gas plant that utilizes an extremely 
efficient fractionating absorber in its 
scheme of operation. This plant uses 
a partially stabilized straight run gaso- 
line for lean oil and a heavy gasoline 
for sponge oil. Table 5 shows an ac- 
tual material balance for the deethaniz- 
ing absorber of this plant obtained by 
a test run when operating at a propane- 

ropylene recovery of 97.8 percent. 
Sere at this extraordinarily high pro- 
pane-propylene recovery it was possi- 
ble to totally condense all of the de- 
propanizer overhead vapor and thus 
eliminate this recycle gas stream. The 
ethane-ethylene content of the depro- 
panizer overhead liquid was about 3.0 
mol percent which is suitable for cata- 
lytic polymerization feed stock but 
would require additional deethaniza- 
tion for use as LPG or alkylation unit 
feed. However, there is no reason why 
this deethanizing absorber cannot be 
made to work a little harder and thus 
produce LPG as the overhead liquid 
from the depropanizer. 

Since the deethanization operation 
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500 
Gee Rate, Bole/ur. 


of the fractionating absorber is the 
most important factor in its use, it is 
well to take a brief look into the fac- 
tors governing the extent of this de- 
ethanization. The main or controlling 
factor is the previously mentioned re- 
flux or recycle material which makes 
the separation possible. In the de- 
ethanization step this reflux material is 
furnished by the reboiler and strip- 
ping section vapors. Figure 12 shows 
the vapors rising from the stripping 
section trays at two different propane 
recoveries. These curves were calcu- 
lated from the data of two test runs 
at the conditions and recoveries shown. 
Both of these curves follow the same 
general trend and indicate that equal 
molal boil-up is rapidly approached 
above the first four or five trays above 
the reboiler. These two curves also 
show by their relative positions that a 
considerable increase in the stripping 
vapors is required to lower the mol 
percent of ethane in the rich oil bot- 
toms from 2.4 to 1.4 percent for the 
conditions shown, These curves also 
show that as the propane recovery is 
increased the temperature required to 
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Figure 11. Catalytic Cracking Unit Gos Plant With a Deethanizing Absorber. 


do the stripping is slightly decreased. 
This may be explained by the proba- 
bility that at the higher recovery fig- 
ure, more propane is made available 
to supply the necessary refluxing, or 
recycling operation, while at the lower 


propane recovery figure, these recycle 
vapors will probably have to contain 
a relatively high percentage of butane. 

Figure 13 is a plot of the actual 
temperature gradient of the stripping 
section in the deethanizing absorber 


TABLE 5 





Molal Material Bal: 


Stabthaer 


0 eo 


for Deethanizing Absorber 


Dry Gas Component 
Recovery! 


Mol. Percent 


Spente Rich Ou 
oil Bottoms 
M/i M/H 





BeoBsluz-.. 
ReSoe—-co-—~— 


Total 


B/H 
MSCF/D 


! Based on rich oil and dry gas 


1615.4 
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TABLE 6 


Component Analysis* at Various Trayst 
in Deethani Absorber Operating at 150 





Psig 


Tray 65 Tray 59 Tray 26 | Tray 20 


ia | Vapor | V ‘Ligeid | Ligni 
Component Mal $e | Mol % Mol % Mal | Mal % 





Cy 
> q 51.9 
274 
3 


d from the top 





t Tower ng 70 trays, b 


shown in Figure 11 and during the 
test run for the material balance shown 
in Table 5. It is evident from an in- 
spection of the temperature gradient 
that the bottom 5 to 10 trays were 
doing most of the deethanization while 
the remaining trays were serving 
mostly as a heat exchange section* 
and preventing the stripping heat from 
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Taylor TRANSAIRE* Transmitters virtually clim- 
inate time lag in measuring and transmitting 
smallest temperature and pressure changes 
Temperature model (/eft) has derivative action, 
Sprep-Act*, in measuring circuit, which as- 
sures dynamic accuracy under changing con- 
ditions. Pressure model (right) will detect 
changes of 1/10 of 1% of the range span, ac- 
curate to 1/2% of span rather than pressure 
level. Temperature and barometric compen- 
sation assure Consistent accuracy. 


Taylor Differential Pressure Manometers give accurate, de- 
pendable measurement of flow, liquid level and specific 
gravity. Mercury model (/eft) is accurate to % of 1% 
of the range, has interchangeable tubes for continuous 
ranges from 10 to $00 inches of water. Aneroid (mercury 

less) models (right) of 300 and 1500 psi working pres 
sures. Range limits: 0 to 20°’ to 0 to $00” water. Also 
available in all-316 stainless steel for corrosive mediums 


RECEIVE 


The TRANSET Recorder (/e/r) has The TRANSET Indicator (right) 


automatic-manual unit, re- has all the features of the 














mote set-point adjustment and 
valve position indicator. Takes 
only 4%%"’ x 5’ panel space, 
gives a continuous 30-day 
linear chart record, with 3 
hours visible. Electric or pneu- 
matic chart drives 


TRANSET Receiving Flow 
Integrator (/cft) also 
takes just 434" x §” 
panel space. It totals the 
flow of liquids and gas- 
es, is available in square 
root or linear forms. Like 
the other Transet Re- 
ceivers, its small size 
makes it ideal for gra- 
phic panels. 


Transet Recorder, but gives 
no chart record. Easy reading 
344" dial, mounts in same 
size panel opening as TRANSET 
Recorder. 


Taylor 84JF Recording Re- 
ceiver (right) is an alter 
mate part of the Tran- 
set System designed for 
those who want match- 
ing Cases on convention- 
al panel boards. Has all 
the features of the small 
Transet Recorder, but 
utilizes standard 12’’ cir- 
cular charts. 
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The TRI-ACT* Controller (right) is a force-balance pneumatic 
controller with a new circuit embodying three control 
responses: proportional, Pre-Act* (rate action) and auto- 
matic reset. Gives precise control never before believed 
possible, with faster, more stable recovery on load 
changes, no overpeaking on start-up. Can be locally or 
panel mounted. 





BI-ACT* is TRI-ACT’s little brother. The Br-Acr Controller 
left) is a lower cost instrument with two control re- 
sponses, proportional and automatic reset, both adjusted 
with one stability knob. It's the ideal instrument for 
dependable, accurate performance on those applications 
where the quality of control obtainable with derivative 
response is not essential. 


with Taylor’s TRANSET* System 
regulating any process variable 


*Trade-Mark 


7c ANSWER to almost any industrial control prob- For full information on how you can profit from Taylor 
lem is on these pages. Taylor's New TRANSET TRANSET Control, ask your Taylor Field Engineer, or 
Control System can control practically any process write for Bulletin 98097. Taylor Instrument Companies, 
variable, with a precision never before possible. Rochester, N. Y., or Toronto, Canada. 

Instruments for indicating, recording and 
controlling temperature, pressure, flow, liquid 

level, speed, density, load and humidity. 


A wide variety of units available within each of the 
system’s three steps, measuring, controlling and re- 
ceiving, makes TRANSET Control 
adaptable to fit your control re- SOCIETY 
quirement perfectly. Each unit in- fas 
corporates brand-new features and ’ \\Ve laylor Instruments 
techniques, and the units in each 

step are designed to take fullest Ins —_——_—_——- MI FAN 

advantage of the superior perform- 

ance of units in the other steps. ¥ ACCURA CY FIRST 
It’s an unbeatable team that can cut 


costs and improve product quality Beene epi IN HOME AND INDUSTRY 
in any process industry. 
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(Serving the Gulf Coast) 
ODESSA, TEXAS 
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CASPER, WYOMING 
The Great Western Co. 
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You Can Install and Forget 


Orbit Forged Steel Valves can do a job for you too. Due to the Orbit 
principle of resilient, friction free seating, contraction, expansion and 
vibration will not cause the seating surfaces to separate in the closed 
position. The body seat is deflected in the closed position a sufficient 
amount to assure a positive shut-off. No lubricant of any kind is re- 
quired in the Valve Body to effect a shut-off, therefore maintenance 
of the Orbit Valve requires a minimum of expense and attention. 


Your Supply Store Carries Orbit Valves in Stock 


ORBIT VALVE CO. 
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passing into the absorption section. 
This behavior is in agreement with the 
data of Goldblatt and Nelly? in that 
the operation of the absorption section 
is apparently independent of stripping 
section temperatures. 

Theoretical tray calculations, based 
on the actual operation of the deethan- 
izing absorber outlined in Figure 11, 
show an average apparent tray effi- 
ciency for the bottom five actual strip- 
ping trays of about 80 percent. These 
agree with the temperature gradient 
shown in Figure 13 and the data of 
Figure 12 in thit the bottom 5 to 10 
trays in the stripping section accom- 
plish practically all the deethanization. 

Table 6 shows stream analysis data 
at various points in the deethanizing 
absorber when operating at the con- 
ditions shown in Table 5. These data, 
while not conclusive enough to present 
any concentration gradients for the 
various components throughout the de- 
ethanizing absorber, do stimulate some 
speculations regarding possible future 
use of fractionating absorbers, such as 
the withdrawing of a vapor or liquid 
sidestream from some point of the de- 
ethanization section, A fairly concen- 
trated ethane-ethylene or propane-pro- 
pylene stream could be obtained i 
this manner for feed to a catalytic 
conversion and in this way 
eliminate several processing steps 
which might otherwise be required. 
Also by withdrawing such a vapor 
sidestream the absorber could be par- 
tially unloaded of its vapor load thus 
increasing propane extraction. 

The operating expenses of a de- 
ethanizing absorber may seem some- 
what high at first glance because the 
lean oil rate may be 50 to 60 percent 
greater than to a straight absorber for 
the same propane recovery. A compari- 
son between a deethanizing absorber 
and a straight absorber, without a gas 
recycle stream is shown in Table 7. In 
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Figure 13. Actual Temperature Gradient of Stripping Section in a Deethanizing Absorber 
Operating at 150 psig. 


this comparison, about 58 percent 
more lean oil is required for the de- 
etharizing absorber to obtain the same 
initial propane recovery as in the 
straight absorber. However, the high 
oil rate required for the deethanizing 
absorber does not appear so exces- 
sive when compared with the extra 
cost of using a reabsorber or a high 
pressure deethanizer with a straight 
absorber in order to maintain the 
initial high propane recovery and 
yield a propane stream of comparable 
quality. Also, the necessary recycling 
of the high pressure deethanizer over- 
head gases to the straight absorber 
will require an increased oil circula- 
tion to maintain the same high pro- 


Figure 12. Vapor 
Boil-Up Rates in De- 
(Curve No. 1: Gals. 
total oil /MSCF of 
rich gas—58; Pro- 
pane recovery —93.3 
mol %; Ethane in 
rich oil—1.4 mol %; 


ery—58. 8 mol %; 

Ethane in rich oil— 

2.4 mol %; Av. strip- 

ping temp., °F.— 

40; Pressure, psig— 
130.) 
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pane extraction. The lean oil to a de- 
ethanizing absorber may be said to 
function not only as the primary lean 
oil but also as the lean oil for the 
reabsorber and as reflux for a partial 
deethanizer. Consequently, the deeth- 
anizing absorber may combine the 
functions of three towers into one 
tower and at a total oil circulation 
rate that is no greater than the com- 
bined oil and reflux rates for these 
separate towers. 


Revamping Existing Gas Plants 
to a High Propane Recovery 


For the most part the previous dis- 


TABLE 7 
Absorber Comparison Data at 150 PSIG 
Operating Pressure 





Net propane reco’ 

} a a dheal ehoorption trays 
verage absorption temp., °F 

hich ee gas feed, mols/br 

Lean gas to fuel, mols/hr 


Gas shrinkage, mols/br. 


Rich oil rate, mols/hr 

Lean oil rate, mols/hr 

Net absorption, mols /br | 

Propane in lean gas, mol percent . 47 


Ethane and hghter in neh oil, mol. 
t 47 | 0.2 


gas (0 abeorber- io, mn tab Sah et tee 

















cussion has dealt with various methods 
of increasing or maintaining a high 
propane-propylene recovery in oil ab- 
sorption plants. It is now advisable 
to briefly summarize how some of these 
schemes may be applied to the revamp 
of an existing unit so as to increase 
the recovery of propane and propy- 
lene, A few of the more obvious and 
easier methods which should be com- 
pared for the plant under considera- 
tion are listed below: 

1) Increasing the lean oil circula- 
tion is perhaps the easiest single 
method of obtaining a higher propane- 
propylene recovery provided, the ab- 
sorber and subsequent fractionators, 
reboilers, and coolers are of sufficient 
size to handle this additional liquid 
load, The use of a lighter absorption 
oil is particularly beneficial when one 
of the factors listed above is found to 
limit the oil circulation rate. The 
dotted line on Figure | shows a very 
easy method of obtaining a light ab- 
sorption oil for use over the absorber 
in a catalytic cracking unit. However, 
the use of a light absorption oil neces- 
sitates the use of an adequate sponge 
oil section to eliminate the loss of gaso- 


a ee 


line hydrocarbons to the lean gas. 

2) Maintaining a lower average 
absorption temperature by refrigera- 
tion of lean oils, feed gases, and inter- 
coolers is a very advantageous means 
of increasing the propane-propylene 
recovery in an existing plant, but its 
justification for a new plant is doubt- 
ful, However, if the recovery of ethyl- 
ene is desired, refrigeration will have 
to be employed in order to keep the 
lean oil requirements within reason. 

3) In some plants the absorption 
pressure can be increased but usually 
it will have to remain the same or be 
lowered. This latter possibility may 
be one reason why the initial recovery 
of propane and propylene has fallen 
off in catalytic cracking unit gas plants 
because as the corrosion allowance of 
the equipment becomes less the operat- 
ing pressure must be lowered. For 
this reason some other method, rather 
than an increased pressure, must gen- 
erally be used to achieve the desired 
recovery figure. 

4) Reboiling of the primary ab- 
sorber, when the capacity of the ab- 
sorber will permit it, and converting 
the bottom 5-10 trays of the absorber 


into a deethanizing section may prove 
to be advantageous, These alterations 
to the primary absorber will make it 
possible to eliminate the gas stream 
that must be recycled either to the 
primary absorber or reabsorber, or 
disposed of as fuel gas and thus lower 
a possible source of propane-propy- 
lene losses. 

5) If the existing absorber does 
not have sufficient liquid capacity to 
handle the increased lean oil rate re- 
quired for the fractionating absorber’s 
operation, a separate rich oil deetha- 
nizer may be used in place of the frac- 
tionating absorber. A rich oil deetha- 
nizer allows the primary absorber to 
be loaded to its maximum liquid 
handling capacity and thus set the 
maximum propane-proylene recovery 
obtainable as the deethanization of the 
rich oil is carried out in a separate 
column. The absorber of the gas plant 
shown in Figure 1 was found to be of 
the type mentioned above in that the 
liquid handling capacity of the ab- 
sorber was the limiting factor and 
consequently this absorber could not 
be easily converted into a fractionat- 
ing absorber. Figure 14 shows how 
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a rich oil deethanizing scheme was 
worked into the plan of operations for 
this plant. The absorber is to be 
loaded to its maximum liquid handling 
capacity thus setting the initial re- 
covery of propane and propylene. The 
rich oil from the absorber is then de- 
ethanized in the rich oil deethanizer 
with a minimum loss of propane and 
propylene to fuel gas, The deethaniza- 
tion accomplished in the rich oil de- 
ethanizer is sufficient that the debuta- 
nizer overhead yield may be totally 
condensed at 125 psig, thus eliminat- 
ing the previous recycle gas stream. 
The calculated recovery of propane 
for the unit revamped as shown in 
Figure 14 was 89.6 percent, The de- 
gree of deethanization of the C,-C, 
product stream while not enough for 
LPG production or alkylation unit 
feed is very satisfactory for its in- 
tended use as catalytic polymerization 
unit feed. 

The following table summarizes for 
the original gas plant shown in Figure 
1 the calculated propane recoveries 
that would result from the revamped 





Orginal — Figure | 
Revampedflean oi] system Figure | 
Rich oil deethanization— Figure 14 
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Figure 15. Modern Gas Plant for Catalytic Cracking Unit. 


operations shown in Figures | and 14. 

The exact choice as to which type or 
types of revamp to apply to a par- 
ticular plant is a specific problem and 
must be treated individually for each 
plant under question. The final choice 
must be made from an economic as 
well as operational viewpoint. In the 
case shown above the estimated cost 
in going from 80 to 90 percent re- 
covery is many times as much as the 
cost that was incurred in going from 
65 to 80 percent recovery. While this 
additional cost may be justified for 
one plant, another plant may find the 
cost too great for the second step and 
advantageously choose to operate at 
80 percent recovery. 


Conclusion 

In addition to the above considera- 
tions, other factors such as the com- 
pressor horsepower costs, plant invest- 
ment, corrosion problems, value of 
the product, and the availability and 
cost of fuel, steam and water also 
affect the choice of plant or type of 
revamp to be used. Often the cost of 
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fuel gas in the plant’s area will de- 
termine the optimum propane-propyl- 
ene recovery figure. The capacity of 
the plant is still another factor to be 
coped with inasmuch as oversized or 
idle capacity is a costly item, All of 
the above factors as well as those 
factors governing the plants recovery 
must be carefully considered and stud- 
ied before the economic optimum de- 
sign can be determined. 

The design of a modern gas plant, 
representing probably the latest trend 
in such plants, is shown in Figure 15. 
This plant has been. designed to re- 
cover 90 percent of the total C,’s with 
a negligible loss of gasoline boiling 
range hydrocarbons to the fuel gas. 
Salient features of this design are the 
use of a deethanizing absorber, a low 
molecular weight primary lean oil, 
adequate sponge oil facilities, and the 
elimination of all recycle gas streams 
from the fractionating equipment. 


REFERENCES 
*Hannah, J. C., Petroleum Refiner, Vol. 28 
No. 8, August, 1949. 
* Goldblatt, 8. and Nelly, Jr.. H. M., Petro- 
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PROCESS 


NEW continuous and simpli- 
fied coking process has been 
developed by The Lummus 
Company for the conversion of heavy 
residuum oils and tars into coke and 
valuable light hydrocarbon products. 
Development work on this coking proc- 
ess has been carried out for the last 
six years. A 100-barrel-per-day semi- 
commercial contact coker has heen con- 
structed and has been in operation for 
the past year. This unit has been de- 
signed to duplicate the conditions of a 
large unit and has demonstrated the 
process in conclusive fashion. 

The contact coking process offers an 
economical method of converting re- 
duced crudes into maximum yields of 
cracking stock readily convertible into 
high quality minimizes 
fuel oil production and releases valu- 
able distillates currently used for fuel 
oil blending. Essentially the 
consists of applying a residual stock 
to a preheated 
coke particles produced in the proc- 
ess. A simplified flow diagram of the 
process is shown with yields and prod- 
uct specifications from 
6500 barrels per stream day of reduced 


4 


gasoline. It 


process 


continuous stream of 


proc essing 


crude. 


In this unit the reduced crude is 
charged to the bottom section of the 
synthetic tower. Any material boiling 
in the desired product gas oil range is 
distilled. The reduced crude 
from the bottom of this 


in a conventional 


directly 
and recycle 
tower is preheated 
oi! heater to a normal temperature of 
800 to 850° F. The preheated oil 
charge is then thoroughly contacted 
with the circulating stream of pre- 
heated coke particles. The contacting 
zone located at the top of the re- 
actor, The temperature of the wetted 
coke after application of charge oil 
may be varied from 850° F, to over 
1000° F, by changing the preheat or 
the rate of circulation of the coke. The 
hydrocarbon oils are distributed uni- 
formly on the coke as a thin liquid 
microfilm without agglomeration of 
the circulating solids. The wetted coke 
particles flow uniformly through the 
reactor as a bed of free particles. The 
residence time in the reactor 
may be varied from 15 to 40 minutes, 
allowing the coking reaction to pro- 
ceed gradually to complete conversion 
of liquid hydrocarbon to product va- 
pors and dry coke. The coke is de- 
posited as a very thin laver on the 
original coke particles. The coke 
stream passes from the bottom of the 
reactor through a sealing zone into a 
reheater, where it is heated by radia- 
tion and convection to the proper tem- 
perature for recirculation to the oil 
feed contact zone. The coke is re- 
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Here described is a new 
continuous and simplified cok- 
ing process which has been 
under development for the 
past six years, with a semi- 
commercial unit in operation 
for more than a year. One of 
the attractive features of the 
process is that it can be oper- 
ated on very heavy residual 
asphalts and pitches which 
are generally considered in- 
operable by other methods of 
coking. 


circulated by means of a vapor lift 
system. Since the coke is deposited as 
multiple thin layers and subjected to 
partial calcination in the reheater, it 
is high in density, low in volatile 
matter, and high in mechanical 
strength. As the coking operation pro- 
ceeds, there is an increase of coke in- 
ventory in the system and a general 
increase in particle size, Constant in- 
ventory is maintained by continuously 
drawing off a net coke product stream 
of the largest particles. 

The vapors from the reactor are 
removed at the top, adjacent to the 


coke inlet, or at an intermediate level 
in the bed, and are quenched by the 
heavier recycle stream. The vapors are 
further fractionated in a conventional 
low-pressure tower to produce gas and 
gasoline overhead, 400 to 900° F. boil- 
ing-range gas oil and bottoms. The 
bottoms are recycled to the coking 
reactor, 

Since the charge to the contact coker 
is not subjected to the elevated heater 
outlet temperatures involved in con- 
ventional delayed coking, the product 
gas oil is subjected to a minimum of 
thermal cracking. This results in a 
catalytic cracking charge of a quality 
very nearly equal to a virgin stock and 
permits optimum yields and minimum 
coke formation on subsequent catalytic 
cracking. The continuous contact cok- 
ing process produces more gas oil of 
superior quality and less coke than do 
conventional coking methods operat- 
ing on the same charge stock. 

The continuous contact coker has 
an unusual degree of flexibility. It can 
be operated on very heavy residual 
asphalts and pitches that are generally 
considered inoperable by delayed cok- 
ing. The contact coker is not limited, 
since the stream of circulating coke 
which largely controls the reactor bed 
temperatures may be maintained at a 
wide range of temperatures without 
changing the oil charge preheat. This 
process also offers more flexibility in 
product distribution in that the operat- 
ing conditions may be varied to ob- 
tain a high degree or a very low de- 
gree of cracking. When operating at 
low temperature levels minimum coke 
production is obtained. 


Flow Chart of Continuous Coking Process. (Courtesy, The Lummus Company, Reprinted from 
“Petroleum Horizons.”) 
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YOU MAY BE ABLE TO LOWER 
YOUR COOLING COSTS 


INVESTIGATE C. H. WHEELER STEAM JET 
VACUUM COOLING SYSTEMS 


Where your chilled water temperature requirements are 35° to 
65°F and you have steam available, C. H. Wheeler engineers 
are prepared to submit recommendations on equipment for the 
lowest operating cost consistent with reliability and the neces- 
sary marginal factors on performance. In addition to the low 
first cost of these units, the absence of moving parts (with the 
exception of pumps) results in extremely low maintenance costs. 


In refineries, the cooling of absorption oil to improve recovery 
of light hydrocarbons, and the chilling of cooling water re- 
quired for deethanizer condensers used in the manufacture of 
liquefied propane gas, are typical applications of C. H. 
Wheeler steam jet vacuum cooling systems. Cooling is by the 
well known principle of Flash Evaporation, using live or 
exhaust steam that you may be presently wasting. 


A 36-page book on C. H. Wheeler Steam Jet Ejectors will 
be mailed you on request. It contains useful data and will 


augment your store of knowledge on the subject. 





$13,500 ESTIMATED SAVINGS 
IN 6 YEARS WITH A 
C. H. WHEELER COOLING TOWER 


A C. H. Wheeler customer worked out 
his own engineering estimate of the sav- 
ings assured through the purchase of a 
3 cell C. H. Wheeler Cooling Tower of 
12,500 GPM capacity. He p the Cc. H 
Wheeler over a competitive 2-cell tower 
costing $10,000 less. The greater effi- 
ciency of C. H. Wheeler tower engineer- 
ing results in estimated yearly operating 
savings of $2,261. 


The formula employed by the customer 
and a tabulation of his figures has been 
reproduced for your appraisal. This, to- 
gether with Catalog 145, will augment 
your knowledge of cooling tower opera- 
tion. A request on your company letter- 
head will bring them by return mail. 


Be sure to call a C. H. Wheeler repre- 
sentative early in your cooling tower 
slans. He shows you where to check for 
feolieves of quality 





“REVERSE FLOW” CONDENSERS 
Reduce Operating Costs because 
they are SELF-CLEANING 


By an arrangement of electrically or hydraulic- 
ally controlled sluice gates the flow of water 
through the condenser tubes is reversed. Refuse is 
flushed down the 
discharge in min- 
utes, thus saving 
hours of downtime 
for hand cleaning. 
Here is how it 
works: 

Both halves work 
the same but inde- 
pendently of each 
other. Left Side: 
Water enters di- 
vided water box at valve chamber A, with upper 
port open. It flows through pass B to end of con- 
denser, back through pass C and out through left 
port of D. 

Right Side: Flow is reversed: Valves at inlet A and 
discharge D are changed to permit water to flow 
through C and back through B in the opposite 
direction, then out through lower port of D. 




















Cc. H. WHEELER MANUFACTURING CO., 1818 SEDGLEY AVE., PHILADELPHIA 32, PA. 
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Production of Ethylene 
From Petroleum Sources 


PETER W. SHERWOOD 


Chemical Engineer, Pittsburgh 


S A RAW material for the 
manufacturer of petrochemi- 

4 cals, ethylene is today with- 
out peer. The growth of its production 
during the past decade has closely par- 
alleled the expansion of the petroleum- 
chemical industry, 

The spectacular increase experienced 
during recent years in the consumption 
of ethylene continues unchecked as the 
list of its chemical derivatives and the 
scope of their usefulness grows. The 
valuable antifreeze and chemical func- 
tions of ethylene glycol have rocketed 
it from 151 million pounds produc- 
tion in 1941 to 439.7 million pounds 
in 1949, accounting for an increase of 
some 204 million pounds in the ethy- 
lene market, During the same period, 
styrene production rose from negligi- 
ble quantities to 631 million pounds, 
with an annual ethylene consumption 
of 205 million pounds, Other major 
derivatives include ethyl halides and 
polyhalides which are produced from 
both ethylene and ethane. 

Particularly striking have been the 
inroads of ethylene into the ethanol 
industry. While the entire 193] 
put of ethyl alcohol was based on fer 
mentation methods, the year 1948 saw 
a synthetic alcohol industry based on 
ethylene which accounted for 66.7 per- 
cent (about 100 million gallons) of 
the total American ethane! output. 
newcomer to the 


out- 


Polyethylene. a 
plastics field formed by the high-pres- 
sure polymerization of ethylene. prom 


ises to contribute to the future strength 
of the ethylene market. Other ethylene 
derivatives, among them propionalde- 
hyde and specialty lubricating oils are 
on the threshold of industrial produc- 
tion and offer potentially important 
markets. 

In all, it has been estimated*’ that 
ethylene production from petroleum 
sources has risen from 166 million 
pounds in 1943 to 755 million pounds 
in 1948. This latter figure is supple- 
mented by some 425 million pounds 
petroleum ethylene used for ethanol 
synthesis. 


Sources of Ethylene 

As a breakdown product of numer- 
ous thermal processes, ethylene is 
found in a variety of natural and in- 
dustrial gases. Recovery from such 
sources is today being practiced quite 
widely by methods to be discussed in 
a later section of this paper. 

Insufficiency of byproduct ethylene 
supply in many localities, which are 
suitable as synthesis plant sites from 
other considerations, has led to the 
augmentation of this resource by the 
conversion of paraffinic hydrocarbons, 
Principal raw materials for the indus- 
trial production of ethylene are gas- 
eous paraffins, notably ethane and 
propane, which find their most useful 
employment in this conversion. Higher 
hydrocarbons can be, and have been, 
converted to ethylene whenever eco- 
nomic conditions allow. 


TABLE 1 
Some Typical Gaseous Sources of Ethylene 


A. Petroleum Refinery Gases’ Composition (Vol. %) 


Mused- Phase 
Cracking 


Catal 


Poly- 
Cracking 





ETHYLENE provides to the 
processor one of the major 
links between petroleum and 
erganic chemicals. Ethylene 
obtained from the cracking of 
ethane and propane, and from 
refinery gases, is now con- 
sumed in huge quantities to 
produce ethylene glycol, ethyl 
alcohol, styrene, polyethylene. 
and other chemicals. In all, it 
has been estimated that ethyl- 
ene production from petroleum 
sources has risen from 166 
million pounds in 1943 to 1180 
million pounds in 1948, with 
further large increases within 
the past three years. 

This article begins a three- 
part series on ethylene pro- 
duction from petroleum 
sources. Included in the study 
are petroleum sources of 
ethylene, pyrolysis of petro- 
leum materials to produce 
ethylene, and separation and 
purification of ethylene, and 
separation and purification of 
ethylene by the various com- 
mercial processes. 











An insight into the potentialities of 
various typical byproduct gases as a 
source of ethylene can be gained from 
Table 1 which lists the natural ethyl- 
ene content and the potential ethylene 
yield from such sources. The calcu- 
lated ethylene potential assumes con- 
version of the entire C, to C, content 
by industrially successful thermal 
cracking methods. 

The bulk of the world’s ethylene is 
derived from such byproduct gases and 
from preferential hydrocarbon crack- 
ing and dehydrogenation processes. In 
addition, significant amounts of this 
olefin have been produced by the 
partial hydrogenation of acetylene and 
by the dehydration of ethanol. 

Under economic conditions existing 
in the United States, acetvlene cannot 
be produced for less than 7-9 cents 


B. Sources Other Than Refinery Gases 
(Composition Vol. %) 


Coal Coke- ou Producer 
Gas Oven Gas Gas Gas 





Hydroger 3 
Methane 5 
Ethylene ; 
bthane 2%» 
Propy lene 7 
Propane 

lsobutane 

n- Butane 

Butenes 

Butadienes 

Potential Ethylene Yield, Lie. M Cu 


7) 


Vapor- Phase 
Retorming Creching 


» 18 
8 § 
25 
3 


fi 


340 27.0 2.6 

6.6 27 o4 

10.6 22.0 

2.8 5.7 

J 53.5 10.5 
Oxygen ! 

Nitrogen 3 34 58.8 
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per pound. At this price, it does not, 
of course, constitute a suitable raw 
material for ethylene which has an 
average value of 4.5 to 6.5 cents per 
pound, The situation is, however, dif- 
ferent in oil-poor countries in which 
the cost of ethylene may be appreci- 
ably higher. Thus, acetylene hydro- 
genation was the main source of ethyl- 
ene in wartime Germany while sup- 
plemental quantities were manufac- 
tured from ethanol and recovered from 
coke-oven gas. Only a comparatively 
small portion of the total German 
ethylene output was derived by thermal 
cracking and partial oxidation of 
ethane. The very elegant processes 
which have been developed for the 
partial hydrogenation of acetylene 
hold potentialities in the United States 
only for the removal of trace acety- 
lene. They will be discussed later in 
connection with ethylene purification 
by absorption in solutions of copper 
salts. 

Ethanol dehydration, on the other 
hand, is even today a significant source 
of ethylene. In 1942, more than 13 
million pounds of ethylene were pro- 
duced by this process while ethanol 
dehydration plant capacity in 1948 is 
estimated at nearly twice this amount. 
The econymic success of the process 
depends on conditions and require- 
ments encountered locally, Because of 
relatively low investment costs, this 
manufacturing method is particularly 
suitable where ethylene is required in 
small quantities. Ethyl alcohol is con- 
sidered a particularly practical form 
for the shipment of ethylene. It is by 
no means unusual to hydrate ethylene 
in Texas, ship the product ethano] to 
the East and reconvert it there to ethyl- 
ene. This procedure eliminates the 
need for high-pressure containers and 
reduces the total volumes handled in 
shipment. 


Chemistry of Ethylene Production 
by Pyrolysis 

Thermodynamically all paraffinic, 
olefinic, or naphthenic hydrocarbons 
constitute a suitable starting material 
for the production of ethylene by py- 
rolysis. In actual practice, however, 
the field is greatly narrowed by eco- 
nomic and yield considerations, and 
the greater portion of America’s manu- 
factured ethylene is derived from 
gaseous paraffin stocks. 

Methane, characterized by high 
thermal stability and the absence of a 
carbon-to-carbon linkage has resisted 
all of the many attempts to convert it 
to ethylene with commercially attrac- 
tive results, Yields not exceeding 4 
percent were obtained by de Rudder 
and Biedermann’ at 1200° C, and 100 


September, 1951 


Equilibrium Constants 
for Reaction: 
C2Hg = CoH, + Hz 


Figure | 
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mm Hg. pressure. Similar yields have 
been obtained by other investigators, 
although Storch* was able to obtain 
very high yields of ethane and ethylene 
by the pyrolysis of methane with elec- 
trically heated filaments submerged in 
bulbs cooled to —183° C. Storch’s 
work indicates that the primary prod- 
uct of methane pyrolysis is ethane 
which is further dehydrogenated to 
ethylene. The virtue of the apparatus 
employed in these experiments was 
the removal of the primary products 
of pyrolysis from the reaction zone 
immediately upon formation, thus 
avoiding the secondary and tertiary 
reactions which accompany all hydro- 
carbon pyrolyses and which are 
exceedingly rapid at the high tempera- 
tures required for the thermal] break- 
down of methane. 

Ethane is theoretically the ideal 
charging stock for the manufacture of 
ethylene. If carried out at suitable 
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operating conditions, the dehydrogen- 
ation reaction 

C,H. = GH. + H: (1) 
is accompanied by a minimum of pri- 
mary side reactions and yields as high 
as 89.6 percent have been reported.* 
Equilibrium values for reaction’ have 
been determined by a number of in- 
vestigators**° and are plotted in 
Figure 1. It must be emphasized that 
one cannot speak of a “true equilib- 
rium” in this connection because the 
primary products tend to undergo 
secondary pyrolytic reactions to form 
acetylenic and aromatic compounds, 
and eventually methane, carbon, and 
hydrogen. 

As the paraffin chain of the charge 
stock is lengthened, an increasing nun- 
ber of primary pyrolytic reactions can 
take place and the maximum yield of 
ethylene decreases accordingly. Thus 
the pyrolysis of propane can take 
place by two reaction routes, while 
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the breakdown of butane take 


three paths: 


can 


Pyrolysis of Propane: 
CH,CH,CH 
CH, = CH, + CH, 


CH,CH.CH,; — 
CH,CH CH, + H 


Pyrolysis of Butane: 
CH,CH,CH,CH, ; 
CH CH, +C.H 
CH,CH.CH,CH 
CH.CH CH, + CH, 
CH,CH,.CH,.CH,— 
CH,CH,CH CH,+ H (6) 


[he primary breakdown products of 
various hydrocarbons have been de- 
termined™** by the method of extrapo- 
lation to zero reaction time. Tropsch 
and Egloff* and others have shown that 
the composition of the primary prod- 
uct mixture is fairly independent of 
reaction temperature 

Experimental results 
date can be explained quite satisfac- 
torily by the free radical theory de- 
veloped by Rice® which rests on five 
basic propositions: 

1) When a hydrocarbon decomposes, 
we may assume that it dissociates into 


obtained to 


two free radicals which fly apart. Com- 
parison of the strength of a C-H bond 
(93.3 keal) with that of a C-C bond 
(71.0 keal) shows that the dissociation 
occurs only through rupture of a C-C 
bond: any breaking of a C-H bond is 
wholly negligible compared with that 
of a C-C bond 

2) The probability 
radicals collide 
small and therefore free radicals pro 
duced in this way can only decompose 
with the surrounding hydro- 
carbon molecules. F.g.. a free methyl 


that the two 


again is negligibly 


or react 


Figure 2. High-Temperature Pyrolysis of Propane. Effect of Contact 
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group can take a hydrogen atom from 
the surrounding hydrocarbon and form 
methane and a hydrocarbon radical. 
An ethyl group produced in this way 
can undergo two reactions: the first is 
similar to the methyl group and pro- 
duces ethane and a hydrocarbon radi- 
cal; the second is a dissociation into 
ethylene and hydrogen atoms. Radi- 
cals higher than ethyl can decompose 
in a similar manner into an ethylene 
hydrocarbon and either a hydrogen 
atom or a free radical. 

3) This dissociation of free radicals 
is possible because, in the process, a 
single bond becomes a double bond; 
this process of internal compensation 
releases 52.800 cal. which can con- 
tribute to the minimum activation 
energy (93,000 cal.) necessary to 
break a C-H bond, or to the minimum 
activation energy (71,000 cal.) neces- 
sary to break a C-C bond. 

4) The decomposition of paraffinic 
hydrocarbons is represented as a chain- 
type reaction in which free hydrogen 
atoms or free radicals combine with 
one of the hydrogen atoms of the sur- 
rounding hydrocarbon molecule. The 
hydrocarbon molecule then decom- 
poses into a compound and either a 
smaller free radical or a hydrogen 
atom. Thus we have a cycle of changes 
in which certain groups called “car- 
riers” are regenerated and start a new 
cycle and this process presumably may 
go on for a great number of times. 

5) The composition of the products 
is determined therefore almost exclu- 
sively by the chain cycle and is prac- 
tically independent of the primary de- 
composition of the hydrocarbon. It is 


possible to calculate the composition 
of the products when a hydrocarbon is 
allowed to decompose to a small ex- 
tent. In these calculations, all primary 
C-H bonds are considered to have the 
same strength, all secondary C-H 
bonds 1200 cals. less, and all tertiary 
C-H bonds 4000 cals. less than a pri- 
mary C-H bond. The only arbitrary as- 
sumption made in the calculation is 
the assignment of the relative strengths 
to the different classes of C-H bonds. 

A comparison of calculated values 
with experimentally determined pri- 
mary breakdown products of various 
hydrocarbons proves a good test of 
Rice’s theory. For instance, n-butane 
was found by Neuhaus and Marek’ to 
yield a primary product ratio 


Ethane + Ethylene ( Eq. 4) 
Methane + Propylene (Eq. 5) 
71 (at 600° C.) 

Rice’s theory predicts a ratio of .75 
at the same temperature. 

As is true in all cracking reactions, 
a serious engineering problem is raised 
by the appreciable endothermic heats 
of reaction involved. This consideration 
influences the furnace design signifi- 
cantly, as will be seen later. Thus, the 
conversion of ethane to ethylene ab- 
sorbs 32,000 cals. Equation (2) re- 
quires 16,100 cals. while equation (4) 
calls for 17,000 cals. 


Effect of Operating Variables 


The industrial success of pyrolytic 
methods for the production of ethylene 
from other hydrocarbons rests largely 
on close control of the principal oper- 
ating variables. The reason for this is 


Time. (Ref. 8.) 
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Expansion Joint of the Month 


ZALLEA CONTROLLED WELDING 


For longest service life, it is essential that 
the corrugated bellows have a uniform 
thickness throughout. Only in Zallea 
Stainless Steel Flexible Connectors are 
you assured of this optimum condition 
because Zallea alone produces a longi- 
tudinal weld of the same thickness as the 


parent metal. Zallea metallurgists, after 


@ Lallec Weld Beed Ordinary Weld Bead 


analyzing the many known welding proc- 
esses, adopted an exclusive variation of 
the Heliarc process and added a grain 
refining procedure to the finished weld 
In hundreds of brutal flexing tests, not 
one failure occurred within 30 degrees of 
the weld line! More important was the 
fact that these bellows lasted 4 to 8 times 
longer than bellows having a shielded 
arc welding bead. Note the exclusive 
Zallea controlled welding technique as 
compared to the welding procedure used 
in other flexible connectors. When you 
want the best in flexible connectors, 


always specify Zallea...you'll find it pays! 


meen 
—, 
— 

ren 


a brand new 4-page folder on ail 
Zallea Expansion Joints. Send for your 
copy of Bulletin 351 today! 


ZaLteA Brotuers, 890 Locust Street, 
Wilmington 99, Delaware 








Large Refinery Selects Zallea 


Big refinery operation requires only the 
best equipment 
dependable, long-lasting service. That's 
why Zallea Stainless Steel Expansion 
Joints were the logical choice for installa- 
tion in the Houdry Process Cat Cracker 
at California Refining Company, Perth 
Amboy, N. J 


A total of 68 Zallea Joints are in service 
at this East Coast refinery, ranging in 
size from 30” diameter downward, and 
from 1134” axial movement in combina- 
tion with 4” lateral movement any side 


of center line, down to lesser movements 


Shown below are two of the 68 Zallea 


Joints. These are 16” diameter, modified 


Universal self-equalizing units, made of 


stainless steel and designed for an axial 


” 


movement of 374” and a lateral move- 


” 


ment of *4 either side of center line 
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. for assurance of 


hese joints are installed on a line carry- 
ing hot bead catalyst to the engager, 
and operate at 20 psi at a temperature 
of 900° F 


Zallea Stainless Steel Expansion Joints 
are the first choice of refineries for 
dependable service. It’s the high quality 
built into every Zallea Expansion Joint 
that makes them long-lasting—even 
under the severest service. Remember, 
there’s no packing to deteriorate no 
maintenance required. Just install them 
and forget them. There’s a Zallea Expan- 
sion Joint for almost every requirement 
Available in diameters from 3 inches to 
30 feet for temperatures from sub-zero 
to 1600° F for pressures from vacuum 
to 300 psi in standard designs and up to 


2000 psi in special designs 
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amply evident from the large number 
of primary reactions which are pos- 
sible, especially when some of the 
higher hydrocarbons are pyrolized, 
and from the instability of ethylene at 
the required reaction temperatures. 


Contact Time 

At any given temperature, reaction 
time is probably the most significantly 
influential variable affecting the over- 
all ethylene yield. Primary and sec- 
ondary ethylene-forming reactions are 
opposed by ethylene breakdown, Op- 
timum contact time will yield a sharply 
pronounced maximum ethylene yield. 
The proper contact time is an inverse 
function of operating temperature and 
of molecular weight of the charging 
stock. Figure 2, based on work by 
Tropsch and Egloff* is a striking illus- 
tration of the effect of reaction time on 
ethylene yield in the high-temperature 
pyrolysis of ethane and of propane at 
1100° C. and 1400° C. (50 mm pres- 


sure), As the contact time for maxi- 


mum ethvlene production is exceeded, 
the acetylene and carbon vield curves 
rise rapidly at the expense of ethylene. 


Optimum commercial operation should 
actually be carried out at an even 
shorter time than is 
sary for maximum per-pass-conversion 
feedstock can be sepa 
rated from the reaction products and 


reaction neces- 


{nconverted 


recycled to the pyrolysis stage for 
maximum overall vield 

The kinetics of cracking some of the 
lower hydrocarbons have been studied 
by a number of Most 
recent results‘ reported for the pyroly- 
sis of ethane indicate that the primary 
breakdown is a first-order reaction the 
velocity of which follows the equation: 

logwK 14.02 
Marek and McCluer’® 
thermal dissociation of 
600-700° C. is satisfactorily 
sented by the equation: 

log k 13.44 

According to this work, the principal 
reactions in the thermal decomposition 
of propane, dehydrogenation and de- 
methanization, take place at approxi- 
mately the same rates at 6-700° C. 

Figure 3"' traces the progress of 
product formation in the pyrolysis of 
propane, The conversion to ethylene 
is found to climb steadily. After more 
than 35 percent of the feedstock has 
reacted, ethylene is, however, de- 
stroyed at a rate which is faster than 
ethylene genesis, and the overall yield 
of useful product therefore passes its 
maximum value quickly. 


investigators. 


(69,700/2.3 RT) (7) 


find that the 
propane at 
repre- 


13,500/7T (8) 


Temperature 
Above 700-750° C., the primary 
products of hydrocarbon pyrolysis 
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Figure 3. Pyrolysis of Propane. Progress of Reaction. (Ref. 11.) 


have been repeatedly Ref. 8) 
shown to be substantially independent 
of the operating temperature within 
fairly wide limits. On the other hand, 
the secondary reactions are a definite 
function of this variable. As a result 
the effect of raised temperature and of 
prolonged contact time are to a certain 
extent interchangeable in the produc- 
tion of ethylene from petroleum stocks. 
As shown by Frolich and Wiezevich,"* 
ethylene yield passes through a steep 
maximum as the temperature is raised 
and the time of exposure is maintained 
constant. The general shape of the 
yield curve is similar to Figure 2, 
except that the abscissa reads “tem- 
perature” instead of “Contact Time.” 
In the pyrolysis of n-butane with an 
exposure time of 0.4 seconds, a maxi- 
mum ethylene content in the product 
gas of 28.8 percent was obtained at 
730° C. The propylene content, which 
never exceeded 11.5 percent began to 
decline at an even lower temperature 
(660° C.), opening the way to the 
conjecture that ethylene is formed as a 
degradation product of propylene in 
this pyrolysis, Substantiation of this 


(e.g. 


interpretation has been found in other 
studies on the pyrolysis of pure ole- 
fins.** 

More drastic conditions are required 
for optimum production of ethylene 
from feedstock of lower molecular 
weight. In the case of propane, Frolich 
and Wiezevich'* obtained a maximum 
ethylene concentration of 29.4 percent 
at 890° C.. using the same contact 
time as in the case of butane pyrolysis. 


Pressure 

Ellis’* points out that the primary 
decomposition reactions of paraffin 
hydrocarbons are homogeneous and 
first order, and that pressure should 
therefore have no significant effect on 
their velocity and progress. This con- 
clusion has been substantiated experi- 
mentally by Munday at pressures rang- 
ing from 0.1-1.0 atmospheres.’* Never- 
theless, operation at elevated pressures 
is undesirable because of the increased 
tendency of the primary products to 
undergo bimolecular condensation and 
polymerization reactions at the cost of 
ethylene yield. Commercial hydrocar- 
bon pyrolysis for preferential ethylene 
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“On Stream” at Fawley 
This 60,000 barrel per day two-stage crude distillation unit 


and the 66,000 barrel per day single-stage crude unit are ‘on stream” at the 
new refinery of the Esso Petroleum Company, Limited at Fawley, England 

They are but two of 14 process units being built at this new refinery —the largest 
in Europe—by Foster Wheeler, the over-all contractor on the entire refinery project 


FOSTER WHEELER CORPORATION 


16S BROADWAY, NEW YORK 6, NEW YORK 





From plot plan to complete 
refinery, a Foster Wheeler 
contract provides exper- 
ienced engineering service 
for every detailed step in 
the sequence of design, 
procurement, fabrication 
and construction. 


...more than 500 process units have been designed 
and constructed by Foster Wheeler in over 30 years 
service to the petroleum and chemical industries. 





] FOSTER WHEELER CORPORATION 
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production is generally carried out be- 
low 30 psig. 

The use of various diluents, notably 
of steam, has been proposed in the 
patent literature to lower the partial 
pressure of the reactants. This ap- 
proach to pyrolysis is not uncommon 
and is operated quite successfully. As 
will appear from the later discussion 
of commercial processes, the diluent 
can also be made to serve the secondary 
purpose of supplying the necessary 
heat of pyrolysis. 


Catalysts 

While catalysts have been used suc- 
cessfully for the dehydrogenation of 
butane and propane to the correspond- 
ing olefins, no catalyst has so far been 
developed which promotes satisfac- 
torily the dehydrogenation of ethane 
or which accelerates preferentially the 
thermal breakdown of higher hydro- 
carbons to ethylene and byproducts. 
There is evidence that some catalysts 
(e.g. iron-chromium oxide mixtures 
with various promoters) lower the re- 
quired reaction temperature by as 
much as 350° F. without seriously 
affecting the reaction progress picture. 
Secondary decomposition reactions are 
generally responsible for an early de- 
activation of such catalysts and there 
is a tendency on the part of such con- 
tact materials to accelerate the com- 
plete breakdown (carbon formation) 
more significantly than the desired 
primary reactions, Thus, this writer 
knows of no commercial] installation 
for the preferential production of 
ethylene by the catalytic breakdown 
of higher hydrocarbons, 


Miscellaneous 

Cambron and Bailey’* have shown 
that pyrolysis under conditions of tur- 
bulent flow results in better vields (in 
the laboratory) than can be obtained 
in laminar flow. The phenomenon is 
probably intimately associated with 
heat transfer considerations, i.e., tur- 
bulent flow tends to minimize the for- 
mation of a slowly moving, super- 
heated gas film at the reactor wall—a 
film which is certainly subject to 
extensive breakdown reactions of the 
primary products, 


Partial Oxidation of Ethane 

Ethylene has been produced in a 
large-scale installation at Leuna, Ger- 
many, by the partial oxidation of 
ethane. The process has the drawback 
of requiring oxygen of fairly high (95 
percent) purity and of yielding 
cracked gases which contain appreci- 
able quantities of carbon monoxide 
plus lesser amounts of other contami- 


nants. The process is favored by the 
relative simplicity of reactor design 
which is made possible by the elimina- 
tion of an external heat source. More- 
over, since product hydrogen is burned 
preferentially in a properly executed 
partial oxidation process, the ethane- 
to-ethylene decomposition equilibrium 
is shifted to the dehydrogenation side 
and higher conversion per pass can be 
achieved than is possible in purely 
thermal processes. 

The objective of the process is to 
break down ethane to ethylene and 
hydrogen pyrolytically and to consume 
hydrogen immediately upon formation 
by reacting it with oxygen without de- 
stroying the product olefin. 

It has been found by Pease’’ and 
others that the combustion of hydro- 
carbons can be inhibited by increasing 
the amount of wall surface available 
to the system. This phenomenon has 
been explained by Lewis and von 
Elbe."* according to whom the first step 
in the hydrocarbon oxidation is the rel- 
atively slow formation of an aldehyde 
which is then further oxidized to a 
peracid RCOOOH. Breakdown of the 
peracid may result in the radicals 
RCOO and OH or in the molecules 
RCHO, water and carbon dioxide. The 
radicals formed by the first alterna- 
tive are capable of combining with a 
molecule of hydrocarbon, thus con- 
tinuing the chain which leads to com- 
plete oxidation, On the other hand, the 
second breakdown reaction available 
to the peracid terminates the reaction 
chain and further hydrocarbon com- 
bustion is made dependent on the con- 
tinued slow direct oxidation which in- 
itiates the whole process. It appears 
that the presence of a large surface 
favors peracid decomposition to the 
stable aldehyde, and thus tends to 
minimize the combustion of hydrocar- 
bon. The oxidation of hydrogen, on 
the other hand, is not subject to any 
such surface effect. By carrying out 
the partial combustion in the presence 
of large surfaces, it is therefore possi- 
ble to oxidize byproduct hydrogen 
selectively and to minimize the de- 
struction of ethane and ethylene. 

In commercial practice, which will 
be discussed in more detail in a later 
section, the reactor is filled with 114- 
inch ceramic spheres which are found 
to present sufficient surface for the 
purposes of the process. 

The effect of process variables in 
the selective oxidation of ethane has 
been studied by McCullough and Wal- 
ton’® in exploratory runs. The reaction 
was carried out in the presence of a 
dehydrogenation catalyst and oxygen 
was injected at various points along 
the path of gas travel. The selectivity 
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(a measure of over-all ethylene yield) 
was found to be lowered by raising the 
oxygen content, while the conversion 
per pass was increased as must be ex- 
pected from equilibrium considerations 
set forth above. 

The effect of contact time and of 
temperature is quite similar to the in- 
fluence of these variables in purely 
thermal dehydrogenation (see above). 
A very pronounced maximum is ob- 
tained especially in the case of contact 
time. Excessive contact time results in 
large losses due to secondary carboni- 
zation and polymerization reactions 
while incomplete conversion is ob- 
served at insufficient contact times. 

The effect of pressure is not quite 
clear, It appears, however, that a suit- 
able adjustment of other conditions 
permits approximately the same con- 
version and selectivity regardless of 
the partial pressure of ethane in the 
subatmospheric range. 

There appears to be no favorable 
effect of catalysts on the over-all yield 
of ethylene although, as in the case of 
straight cracking, a reduction in oper- 
ating temperature level is possible. 
Active catalyst life is severely limited 
by the formation of carbonaceous de- 
posits and other contaminants. Such 
coke deposits have also been observed 
on the ceramic packing of non-cata- 
lytic partial combustion reactors. In 
this case, the problems inherent in 
regeneration are negligible, however, 
and “down-time” is much shorter and 
at less frequent intervals than would 
be the case in catalytic operation. 


End of Part 1. Part Il will appear 


in an early issue. 
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ETHYLENE Manufacture 


By Cracking Process 


The Lummus Company, New York 


HE development of the petro- 

leum chemical industry con- 

tinues unabated since the 
close of World War II. In this field 
ethylene has played a very prominent 
role. Crude petroleum and natural gas 
do not contain ethylene. However, the 
off gas from refineries cracking petro- 
leum stocks contain ethylene to con- 
siderable amounts, as much as 8 per- 
cent at times. The supply from this 
source alone is usually inadequate and 
not economically recoverable. From 
the recovery and purification of ethyl- 
ene from refinery off gases, are ob- 
tained gaseous and liquid petroleum 
fractions which are suitable for selec- 
tive cracking to specifically produce 
ethylene. The ethylene rich effluent 
combined with the refinery off gases 
compose the total fresh charge to the 
ethylene recovery and purification sec- 
tion. Most ethylene-producing petro- 
leum-chemical] plants use 
either ethane, propane, or a 


Polymers and heavy aromatic distillate 
are condensed and are decanted in the 
quench water surge drum. Steam is gen- 
erated from waste heat in the stack gas. 

The cracking heaters for this plant 
must be designed to give the high tem- 
peratures and low residence times re- 
quired for the desired conversion with- 
out causing overheating of the tubes 
or conditions leading to coke deposi- 
tion in the tubes, The Lummus Com- 
pany has developed a novel basic 
design to accomplish these objectives 
economically and has built more than 
fifteen heaters for service of this type. 
These heaters have proved the sound- 
ness of the design features by on- 
stream periods consistently exceeding 
100 days. 

The recovery and purification of 
ethylene from refinery off gas and 
cracking effluent may be carried out 
by chemical or physical means. For 
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the production of alcohol, the separa- 
tion is made chemically by treating 
the ethylene rich gas directly with 
concentrated sulfuric gas. In this proc- 
ess the raw gas requires no pre-treat- 
ment except the removal of hydrocar- 
bons heavier than ethane. 

For the production of high purity 
ethylene, as required by certain syn- 
thesis, several processes are used for 
purification. Lummus has contributed 
to the distillation processing scheme 
with the development of the fraction- 
ating absorber and has built several 
units of this type. 

In this process the feed—refinery 
off gas and effluent from ethane-pro- 
pane cracking—is water cooled and 
partially condensed by refrigeration 
before it is charged to the fractionat- 
ing absorber where methane and hy- 
drogen is rejected overhead while eth- 
ylene and the heavier hydrocarbons 
are absorbed in the lean oil. The 
stripper separates from the fat oil all 
hydrocarbons through C,, leaving lean 
oil which is cooled and recirculated 
to the absorber. The stripper overhead 
is dried and further fractionated, Re- 
frigeration for the unit is supplied by 
a system using propane as the refrig- 
erant. 

In this process the separation pro- 
duces an off gas consisting of the fixed 
gases, a high purity ethylene product, 
ethane, LPG and aromatic distillate 
and could be extended for the recovery 
of propylene if desired. 


Ethylene Manufacture by Cracking Process. (Courtesy, The Lummus Company, Reprinted from “Petroleum 
Horizons” .) 





mixture of ethane nad pro- 
pane as cracking charge. 
The accompanying flow 
diagram illustrates a plant 
for the production of an 
ethylene rich effluent from 
the cracking of ethane, pro- 
pane, or an ethane-propane 
mixture. In this process the 
ethane-propane feed is 
the 
heater. Conversion to ethyl- 
ene is accomplished at reac- 
tion temperatures 
1460° and 1510° F. The 
heater effluent, containing 
15-22 mol percent ethylene 
is shock quenched by a water 
spray and further cooled in 
the quench pots by the circu- 
lating water system. The ef- 
fluent from the quench pots 
is further cooled in shell and 
tube exchangers and com- 
pressed. Compression is to a 
level consistent with the sub- 
sequent processing scheme. 


charged to cracking 


between 
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BENZENE is already in criti- 
cally short supply and. in the 
event of all-out war, other aro- 
matics, especially toluene and 
xylenes, will become “musts” 
for supplying both military 
and essential civilian require- 
ments. Sun Oil Company an- 
mounces a new process to 
separate aromatics which it 
designates as the Arosorb 
Process—a contraction of aro- 
matic adsorption. The process 
is a commercial development 
of the analytical tool of silica 
gel adsorption. Operating on 
the product of a naphtha re- 
former, the process first makes 
a separation between satu- 
rants and aromatics, and then 
resolves the latter into ben- 
zene, toluene, and xylenes. 
The accompanying descrip- 
tion of the process was pre- 
pared by engineers of Sun Oil 
Company. 


NEW process for the separa- 
tion of aromatics has been de- 
veloped by Sun Oil Company. 

nown as the Arosorb Process, it is a 
commercial development of the analyt- 
ical tool of silica gel adsorption used 
so successfully by Dr. F. D. Rossini, 
of the American Petroleum Institute’s 
Project No. 6 in his outstanding work 
on the analysis of petroleum. The 
present process has been under devel- 
opment for more than eight years. 

The Arosorb Process will be incor- 
porated in a new plant costing more 
than $8 million soon to be erected 
at Sun’s Marcus Hook refinery. The 
new plant will operate on the effluent 
from a 10,000 barrel-a-day Houdri- 
former, From this charge, the new 
plant is designed to produce 13 mil- 
lion gallons per year of benzene, 30 
million gallons per year of toluene, 
and 15 million gallons per year of 
xylenes, 

Both Houdry Process Corporation 
and Universal Oil Products Company 
are being appointed as agents author- 
ized to license the Arosorb Process un- 
der patent rights of Sun Oil Company. 

The new process will be the first 
large scale commercial application of 
selective adsorption utilizing silica gel. 
Silica gel, which is a synthetic amor- 
phous form of silica, possesses the 
property of “selective adsorption” with 
respect to aromatic and non-aromatic 
compounds. The grade of gel used 
offers a surface area for adsorption of 
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Figure 1. Graphical Representation of Adsorption Cycle for One Case. 


AROSORB PROCESS for the 
Separation of Aromatics 


about 90 acres per pound, thus pro- 
viding a high capacity for adsorption. 


Description of Process 

In the process a stream containing 
the desired aromatics is passed through 
a bed of silica gel which retains the 
aromatic portion and allows the satu- 
rate portion to pass out the bottom of 
the bed. When the capacity of the gel 
for adsorption of aromatics has been 
reached, the feed is shut off and the 
gel bed desorbed. One of two desorb- 
ents washes out of the bed the resid- 
ual saturate material from the charge 
stock and then the other desorbent 
gradually desorbs or displaces the 
aromatics adsorbed on the gel. When 
desorption is substantially complete, 
the charge stock is readmitted and the 
cycle repeated. 

Figure 1 shows in some detail the 
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steps involved in the cycle. At the end 
of one cycle, which is the start of the 
next, as shown in Diagram I, the en- 
tire case is filled with desorbent 4. As 
indicated, this desorbent is present 
both in the adsorbed phase (schemat- 
ically represented by the left-hand side 
of the diagram) and in the liquid 
phase (right-hand side of the figure). 
Diagram II represents the situation at 
the end of the charge stock period. The 
adsorbed phase (left) now contains 
the aromatics from the feed and ap- 
proximately an equal amount of de- 
sorbent A. The liquid phase (right) is 
mainly the saturates originally present 
in the feed. The effluent from the case 
is substantially desorbent 4, 

Diagram III indicates the conditions 
prevailing after the addition of de- 
sorbent B, which serves principally to 
displace saturate materials from the 
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Figure 2. Composition of Case Effluent During Progression Through One Cycle. 


liquid phase, Diagram IV reflects the 
effect of starting the addition of de- 
sorbent 4. Here the aromatics from the 
charge stock are being displaced from 
the adsorbed phase along with desorb- 
ent B from the liquid phase. Diagram 
V shows what happens near the end 
of the desorption step. Almost all the 
aromatics from the charge have been 
displaced and the case is again nearly 
full of desorbent 4. The next step will 
be a complete return to the conditions 
prevailing in Diagram I and the start 
of a new cycle. 

In actual 
through the case is and 
there is a gradual de- 
crease of the various components in 
the effluent. This is pictured by the 


Figure 2 which 


the flow 


continuous 


operation 


increase and 


diagram gives 


the composition of the effluent at all 


points throughout the cycle. In this 
example, the product would be di- 
verted from the saturate effluent re- 
ceiver to the aromatic one at approxi- 
mately 60 percent of the cycle. Figure 
} gives a plot of the refractive index 
of the effluent against percent of cycle 
to show how readily the course of the 
cycle may be followed and controlled 
by 


cussed later. 


suitable instrumentation as dis- 
Since the aromatic and saturate 
streams both contain desorbents A and 


B, they 


tion 


are each sent to two distilla- 
towers to recover these desorb- 
ents, 

Figure lisa flow sheet of the pro- 
222 


cess approximately as it will be ap- 
plied in Sun’s Marcus Hook Refinery. 
For simplicity, only one of the several 
gel cases is shown. The feed stock and 
the two desorbents enter the top of the 
case in suitable sequence through the 
inlet manifold. The saturate effluent 
flows to @ train of two distillation col- 
umns in the first of which desorbent 
B is removed as an overhead product 
and recycled. The saturate portion of 
the charge is recovered overhead in the 
second fractionator, with desorbent A 
as a bottoms which is also recycled. 
The aromatic effluent is similarly 
handled except that, since a mixture of 
benzene and toluene will be processed, 
a third tower is added to the train to 
act as a benzene-toluene splitter. Nat- 
urally the precise sequence of recov- 


: : 
= 


ery can be altered to suit the conven- 
ience or economic situation of any 
particular refiner. 

Desorbents A and B are hydrocar- 
bon streams having boiling points dif- 
ferent from those of the charge stock. 
In Sun’s plant desorbent 4 will con- 
sist of mixed xylenes and desorbent B 
will be butane. About two barrels of 
desorbent A and 0.5 barrels of de- 
sorbent B will be required per barrel 
of charge or, by analogy with solvent 
refining, a solvent dosage of 250 per- 
cent. However in the Arosorber, four- 
fifths of the “solvent” is taken as a 
bottoms product and does not need to 
be distilled. 

The figures above are for a feed 
containing 35 percent aromatics. The 
ratio of desorbents to charge would 
decrease with a lower-aromatic con- 
tent feed and increase with a higher 
aromatic feed. 

The Sun unit will have six silica gel 
cases ten feet in diameter and about 
20 feet high and containing a total of 
approximately 500,000 pounds of gel. 
The gel used is a special form of silica 
gel supplied by The Davison Chemical 
Corporation of Baltimore, and devel- 
oped by them in cooperation with 
Sun’s research staff over the past sev- 
eral years. 

Each silica gel case will go through 
15 cycles per day or one about every 
100 minutes, The cycles are staggered. 
like a six-cylinder engine, so as to pro- 
vide substantially continuous opera- 
tion in so far as the balance of the 
plant is concerned. 

A gel life of one year is predicted 
from pilot plant life studies. The gel 
will be protected from moisture and 
other poisons by regenerative. pre- 
treatment driers on each of the three 
streams feeding the cases, At the end 
of its life the gel will be discarded and 


Figure 3. Refractive Index of Case Effluent During Progression Through One Cycle. 
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replaced with fresh material. Replace- 
ment of gel can be accomplished in 
one case at a time thus not destroying 
continuity of operation. Under all cir- 
cumstances the recovery of available 
aromatics is high, but it is diminished 
somewhat as shown in Table | at very 
high levels of aromatic purity: 


TABLE 1 


Percent Purity 





No problem is experienced in mak- 
ing specification benzene and toluene 
other than that a light sulfuric acid 
treatment is usually required to meet 
the acid wash specification. Not much 
acid is required as olefins, which cause 
off-test acid wash, are largely rejected 
to the saturate product in the Arosorb 
Process. 

The cyclic operation of the gel cases 
is automatically controlled. A meter 
in the effluent line from each case 
maintains the flow rate constant at any 
desired level. This permits the quan- 
tity of charge and of desorbents A 
and B to be controlled wholly by a 
cycle timer which also keeps the op- 
eration of the six cases staggered. 

The effluent is accurately and auto- 
matically cut from the saturate to the 
aromatic product line by an instru- 
ment developed in Sun Oil Company 
laboratories, This instrument measures 
an appropriate property (such as re- 
fractive index) of the effluent and is 
adjusted to switch the product valves 
at predetermined times after this 
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Arosorb Pilot Plant Unit at Marcus Hook, Pc. (Courtesy, Sun Oil Company.) 


measured characteristic of the effluent 
passes through a minimum, see Fig- 
ure 3. 

Investment and operating costs of 
an Arosorber vary with the size of the 


(Courtesy, Sun Oil Com- 
pany.) 


SAT. PROD.) AROM PROD BENZENE 


104. 


TOLUENE 


unit, the desired purity of the product, 
the aromatic content of the feed, the 
way the plant is integrated with other 
facilities, and other factors. However, 
Table 2 gives typical figures which in- 
clude reasonable allowances for over- 
head, taxes, maintenance, ten-year de- 
preciation, etc. 

TABLE 2 


Capacity, B/D Aromatics 1,000 2,000 
Investment Cost | $1,200,000} $1,900,000 
Oper. Cost, c ‘Gal. Aro 

matics 6% 5 


Although Sun Oil Company will 
couple its Arosorber with a 10,000- 
barrel-per-day Houdriformer, any of 
the new catalytic reforming processes 
could be used. The catalytic reforming 
operation converts naphthenes in a 
carefully fractionated straight-run 
gasoline into aromatics. Suitable re- 
distillation of the product is used to 
prepare aromatic rich feed for the 
Arosorber, Final fractionation of the 
aromatic product then produces speci- 
fication products. 

Costs and steel requirements com- 
pare favorably with competitive proc- 
esses on a per-barrel-of-product basis. 
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Ever abreast of the needs of the Petroleum Industry, 

General Chemical is geared to serve today’s increasing demand 
for Anhydrous Hydrofluoric Acid in production of blending 
components for aviation fuels. Our extensive plant capacity 
developed during World War II is strategically located . . . and 
our knowledge of Hydrofluoric Acid and its handling 

reaches back half a century. 


Helpful Data on Anhydrous HF 


General Chemical’s 24-page Technical 
Service Bulletin No. 30-A on Hydro- 
fluoric Acid, Aqueous and Anhydrous, 
contains data on physical and chemi- 
cal properties, solubilities, corrosion 
data, safety and precautions, etc. Also 
a bibliography on properties and uses 
in organic reactions 
For your free copy, please write on 
, business letterhead 
BASIC CHEMICALS or phone any com- 
pany office. 


Whether you now use Anhydrous HF to produce alkylate 

in the older vertical reactor—or anticipate its use in the newer 
horizontal reactors—discuss your needs with 

General Chemical first. For further information, 

consult our nearest office listed below. 
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GENERAL CHEMICAL DIVISION mpatenes «i oe we 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany * Acianta * Baltimore * Birmingham * Boston * Bridgeport 

Buffalo * Charlo * Chicago * Cleveland ¢ Denver © Detroit 

Greenville ( Miss.) Houston * Jacksonville * Kalamazoo ¢ Los Angeles 

Minneapolis * New York © Philadelphia © Picsburgh ¢ Pooskdenee 
St. Lowis * San Francisco * Seattle * Yakima (Wash.) 


In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Torente * Vancouver 





Shell BENZENE Recovery Process 


Shell Development Company, Emeryville, Calif 


N THE Shell benzene recovery 
process, benzene is separated 
from non-aromatics by extractive 
distillation. The extractive solvent is a 
relatively high-boiling liquid which 
has selective solvency for the aromatic 
and thus decreases its volatility rela- 
tive to the non-aromatics. In the pres- 
ence of such a solvent, the customary 
constant-boiling mixtures are absent, 
and non-aromatics normally boiling 
25° F. above the aromatic can be dis- 
tilled overhead. 
The solvent usually used in this 
process is phenol, but in special cases 
other solvents such as cresylic acids or 


sulfolanes may be preferable. The 
main steps in the process are: 

1) Prefractionation 

2) Separation of benzene by extrac- 
tive distillation 

3) Acid treating and redistillation 

The original charging stock is first 
fractionated to prepare a benzene con- 
centrate. To obtain sharp separation, 
the two prefraction columns normally 
have from 50 to 65 trays each. Since 
all low boiling material can be sepa- 
rated from benzene during extractive 
distillation, the removal of light com- 
ponents by the first fractionator serves 
primarily to lighten the load in im- 


Shell Benzene Recovery Process 


prove operation of the extraetion col- 
umn. Benzene concentrate is the over- 
head product from the second column. 


The extractive distillation column 
consists of a knock-back section and 
an extraction section. The benzene con- 
centrate is charged at a point near the 
middle of the extraction section, and 
as in ordinary fractionation, vaporiza- 
tion heat is supplied in a reboiler, and 
the overhead vapors after condensation 
are partially returned as reflux to the 
column. The extractive distillation is 
normally carried out in a column of 
65 trays; approximately 25 of these 
are in the knock-back section which 
prevents loss of solvent in the over- 
head raffinate. The top product con- 
tains essentially al] the non-aromatics 
including the olefins and diolefins and 
only a trace of solvent. The bottom 
product is a mixture of benzene and 
solvent; the constituents are separated 
in the solvent stripping column, which 
has 30 trays. Benzene is distilled off 
as top product, and the solvent is re- 
cycled to the extractive distillation 
column. 


The loss of benzene in the raffinate 
from the extractive distillation column 
is primarily a matter of control but 
need not exceed one percent of the 
raffinate stream, Loss of solvent other 
than by mechanical leakage results 
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from incémplete fractionation of sol- 
vent from the raffinate in the extrac- 
tive distillation column and from ben- 
zene in the stripping column, If the 
solvent losses should become exces- 
sive, the solvent (phenol) can be re- 
covered by caustic washing followed 
by neutralization with sulfuric acid 
and distillation. These facilities usu- 
ally are not required and are not 
included in the flow sketch. When 
processing stocks containing diolefins, 
solvent may be lost also by reaction 
between the solvent and diolefins. 

With appropriate design of the pre- 
fractionating columns the feed stock 
may be any ordinary hydrocarbon mix- 
ture with sufficient benzene to give a 
concentrate containing about 10 per- 
cent or more benzene. If the feed con- 
tains significant amounts of reactive 
materials such as mercaptans or diole- 
fins, these must be removed from the 
feed or from the concentrate. 

In commercial operation the recov- 
ery of benzene from suitable feed 
stocks is better than 90 percent. The 
product has a purity of 98 to 99 per- 
cent and is satisfactory for most uses; 
however, acid treating and redistilla- 
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BENZENE consumption in 1950 
totaled 188 million gallons for 
the production of styrene, 
phenol, nylon, aniline. syn- 
thetic detergents, and other 
uses. The great majority of 
this benzene was derived from 
coking operations, which are 
directly connected with steel 
production. As a result of 
planned expansions in sty- 
rene, phenol, and other chem- 
icals made from benzene, it 
has been predicted that the 
demand for this aromatic will 
be 30 percent greater in 1951. 
and will increase even further 
with each succeeding year. 
On the other hand, the rise in 
demand for steel has been less 
than one-fourth as great as 
the increase in chemical grade 
benzene requirements. Hence 
it is apparent that more and 
more benzene must come from 
new sources, of which petro- 


tion may be necessary to meet nitra- 
tion specifications. 
In essence this process is also appli- 


Benzene Recovery Plant of Shell Oil Company, Wilmingt 
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leum is a proven possibility. 

Benzene does not occur in 
petroleum to any appreciable 
extent, but it can be synthe- 
sized by reforming petroleum 
components such as methyl- 
cyclopentane, and cyclohex- 
ane. The separation of ben- 
zene from the conversion efflu- 
ent is greatly complicated by 
the constant-boiling mixtures 
formed, and the production of 
high-purity benzene by ordi- 
nary distillation is not possi- 
ble. However, it is possible, by 
special techniques, to produce 
high-purity benzene from pe- 
troleum. Shell Oil Company 
has been manufacturing ben- 
zene from petroleum at their 
Wilmington refinery since 
early 1950. The process, herein 
described, is based on extrac- 
tive distillation using solvents 
such as phenol, cresylic acids, 
or sulfolanes. 


cable to the recovery of toluene and 
xylenes from corresponding aromatic- 
non-aromatic stocks. 
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THE GIRDLER CORPORATION 


224 E. Broadway 


District Offices: 150 Broadway, New York 7, New York - 


GAS PROCESSES DIVISION 


Louisville 1, Kentucky 


311 Tulome Bidg., Tulsa 3, Oklahoma + 2612 Russ Bidg., Sen Francisco 4, California 





Specialists in Gas Processes—Chemical Engineers and Constructors 


The Girdler Corporation offers processes for the manufacture, purification, 
separation, recovery and utilization of gases. Consult Girdler on your problems 
concerning hydrogen sulfide, carbon disulphide, mercaptans, sulphur, carbon 
monoxide, carbon dioxide, natural gas, refinery gases, liquid hydrocarbons, 
hydrogen, nitrogen, hydrogen chloride, hydrochloric acid. 


THE GIRBOTOL PROCESS 

This process, originated by Girdler, is 
a simple cyclic — for removing and 
recovering acid gases, such as hydrogen 
sulfide and carbon dioxide, from gase- 
ous mixtures and liquid hydrocarbons. 

This is the most effective process of 
its kind known, and over 200 success- 
ful installations are now in use in the 
refinery, natural gas and chemical fields. 
Simultaneous purification and dehydra- 
tion may be effected if desired. Opera- 
tion is substantially automatic. Reagent 
losses and utility consumption are low. 


SULPHUR RECOVERY 

Girdler sulphur recovery plants con- 
vert hydrogen sulphide to elemental 
sulphur. The basic process material — 
hydeagen sulphide—can be removed 
easily from sour refinery gas, ——— 
or liquid hydrocarbons by a Girdler 
Girbortol plant. Sulphur recovery is a 
practical solution to the problem of 
disposal of hydrogen sulphide. It also 
produces a profitable product, now in 
particularly high demand, from a waste 
material. 

Up to 95% of the sulphur present 
as hydrogen sulphide can be recovered 
with a two-stage plant. A single-stage 
plant recovers up to 85% of the sulphur. 
One man can operate the average 
Girdler sulphur plant. Instruments 
control the process, which is practi- 
cally automatic. 


HYDROGEN 

The Girdler HYGIRTOL Plant pro- 
duces high-purity hydrogen at a remark- 
ably low cost. By reacting hydrocarbons 
with steam over suitable catalysts at 
elevated temperatures, the hydrocarbons 
are converted to carbon oxides and 
hydrogen. Carbon monoxide is then re- 
acted catalytically with steam to produce 
hydrogen and additional carbon dioxide. 
The carbon dioxide is removed by the 
Girbotol process. With successive puri- 
fication steps, hydrogen of extremely 
high purity (99.8%) can be obtained. 


HYDROGEN CHLORIDE 
Girdler designed plants for the pro- 
duction of anhydrous and aqueous HCl 
are based on a commercially proven 
process with direct reaction between He 
and Clo. The Hg may be made from 


natural gas or propane in a Girdler 
HYGIRTOL plant. 
SYNTHESIS GAS 

Girdler plants are designed and built 
to manufacture high-purity synthesis gas 
needed for the production of ammonia, 
methanol, and other chemicals. These 
plants include all the modern features 
that characterize Girdler’s gas produc- 
tion units and gas purification processes. 


AMMONIA SYNTHESIS 
Girdler designs and builds plants for 
the production of synthetic ammonia 
employing Girdler's synthesis gas manu- 
facturing process combined with the 
highly efficient L'Air Liquide Ammonia 
synthesis process. 
CARBON MONOXIDE 
High purity carbon monoxide can be 
produced from hydrocarbons by pro- 
ducing a gas rich in carbon monoxide 
by catalytic reforming process and 
through low temperature separation 
recover the pure carbon monoxide. 


CATALYSTS 
Girdler manufactures catalysts of 


recognized superiority. Types produced 

include desulphurization catalysts for 

conversion of carbon oxysulphide, car- 

bon disulphide, —_ and thio- 
phide 


= to hydrogen su ; catalysts 
or the removal of oxgen or hydrogen 


from gas streams; noncoking reform: 
catalysts for use in manufacture o 
hydrogen. Girdler also makes catalysts 
according to customer specification 
or formulae. 

Catalysts are manufactured as impreg- 
nated materials or as lumps or irregular 
shapes in any specified size. Density, 
weight, and preshrinking can be con- 
trolled within definite limits. All work 
is under the direction of expert tech- 
nicians. Girdler’s zesearch personnel is 
eminently qualified to handle special 
investigations for catalyst customers. 


CARBON DIOXIDE 

Many types and sizes of commercial 
carbon dioxide plants are designed and 
built by Girdler. Production of com- 
mercial quantities may begin with gas, 
oil, gas mixtures, coke or coal as fuel. 
Carbon dioxide may be delivered as 
palatable gas or liquid, or in solid form 
as dry ice. 

Small, self-contained plants that use 
oil or gas as fuel are available in two 
standard models. They have rated ca- 
pacities of 150 and 300 pounds of gase- 
ous or liquid carbon dioxide per hour. 


GET GIRDLER ON THE JOB 
Girdler designs and builds many different types of plants for the refining and 
chemical industries—has developed a number of widely used chemical processes— 
is licensing agent for several additional processes. Recovery, purification and use 
of by-product gases is a specialty. Girdler's research department can conduct 
laboratory and pilot plant tests of processes in preliminary stages of development. 
Data they secure will be foward to design details for your final plans. Consult 
with Girdler on your chemical processing problems. 
HYGIRTOL—is a trade mark of The Girdler Corporation 
Left: A portion of Girdler's well equipped cata- 


lyst plant where high quality catalysts can be pro- 
duced according to customer specifications. 


Below left: A Hygirtol plant for producing bigh 
purity hydrogen from bydrocarbons and steam 


Below: An installation for the removal of bydro 
gen inlide from natural gas by Girbotol Process 
Ssmslar plants are extensively used for removing by 
drogen sulfide from rehmery gases and liquids and 
for the removal and recovery of carbon dioxide 
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Modified EDELEANU Process 
For Recovery of Aromatics 


Stone & Webster Engineering Corporation, 


Badger Process Division, New York 


HE process described herein 

is a modification of the SO, 

extraction process invented in 
the early part of this century by L. 
Edeleanu, a Roumanian petroleum en- 
gineer. The Edeleanu process uses 
liquid sulfur dioxide for the selective 
extraction of aromatic hydrocarbons 
from petroleum fractions. It is widely 
used for the removal of such hydro- 
carbons from naphtha, kerosine, gas 
oil and lubricating oil. In its normal 
application the original Edeleanu proc- 
ess serves to produce refined oils of 
essentially paraffinic and naphthenic 
character, although very often, and 
especially with the treatment of naph- 


Figure 1. Schematic Flow Diagram of Modified Edeleanu Process for Aromatics Recovery. 


thas, the aromatic extract is a product 
equal in value to the paraffinic raf- 
finate. 

The extracts obtained by the straight 
SO, treatment of stocks containing 
benzene, toluene and xylenes at con- 
tacting temperatures of about 0 to 10° 
F. will contain these aromatics at a 
concentration of 60 to 70 volume per- 
cent. With the treatment of kerosine 
extracts containing 75 to 80 percent of 
aromatics have been produced in com- 
mercial operation, and the extracts 
from gas oils are still more concen- 
trated. To increase the purity of the 
aromatics recovered from naphtha 
fractions one refiner has operated the 


Cerpdration, Badger Process Division.) 
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THE EDELEANU process 
based on SO, extraction has 
been used commercially since 
1911 for refining petroleum 
products. Up until World War 
Il the process was used chiefly 
to produce essentially paraf- 
finic and naphthenic products, 
such as naphthas, kerosines. 
and oils, by removing the 
aromatic constituents. 

During the war the process 
was extended to the produc- 
tion of badly needed toluene. 
This toluene was produced in 
nitration quality from Hydro- 
formate. However, it was not 
possible heretofore to produce 
high purity benzene because 
of the problems of separating 
the close-boiling impurities. 

This modification of the 
criginal Edeleanu process 
makes it possible to concen- 
trate an SO, extract to the 
complete exclusion of par- 
affinic and ic hydro- 
carbons. By this method it is 
then possible to separate from 
a suitable reformate high pur- 
ity benzene, as well as toluene 
and concentrated xylenes. 


(Courtesy, Stone & Webster Engineering 
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PROCESS 


SO, process at the temperature of 

60° F. The naphtha extracts pro- 
duced at that temperature level con- 
tain aromatics in an overall concentra- 
tion of close to 85 percent, and selected 
fractions from these extracts will con- 
tain up to 93 percent of aromatics. 
For the recovery of aromatics at essen- 
tially 100 percent purity, such as 
nitration-grade benzene or toluene, the 
straight SO, extraction process must 
be supplemented by an extract strip- 
ping step. 

This modification of the original 
Edeleanu process, which was developed 
in the early thirties, makes it possible 
to further concentrate an SO, extract 
to the complete exclusion of paraf- 
finic and naphthenic hydrocarbons. In 
this process, which provided a large 
share of the nitration-grade toluene 
required during World War II, the 
just mentioned non-aromatic hydro- 
carbons are stripped from an SO, ex- 
tract by means of displacement with a 
paraffinic or naphthenic hydrocarbon 
fraction of different boiling range, 
which is called wash solvent. This 
stripping is done in presence of SO, 
in a tower extractor at temperatures 
ranging from to —20° F. Part of the 
wash solvent will remain in solution 
in the extract product, and is removed 
therefrom by simple distillation after 
the SO, has been recovered. The bal- 
ance of the washoil goes into the 
raffinate phase and is recovered there- 
from in a like manner, This raffinate 
phase, which contains the paraffinic 
and naphthenic constituents stripped 
from the primary SO, extract, along 
with some aromatics, is re-treated with 
SO, for recovery of the aromatic hy- 
drocarbons, 

The washoil used in this process will 
be a selected kerosine cut if it is to be 
employed for the recovery of aro- 
matics from naphtha fractions. This 
kerosine washoil does not need to be 
free of aromatic hydrocarbons, but 
since it is the non-aromatic components 
in the washoil that do the stripping, 
the quantity of wash solvent has to be 
increased if it contains an appreciable 
amount of aromatics. For the recovery 
of practically pure aromatics from a 
petroleum fraction in the kerosine 
boiling range a gasoil cut, preferably 
an SO, raffinate, can be used, while 
with a feed stock the wash 
solvent could be a light paraffinic hy- 
drocarbon such as hexane or heptane. 


gasoil 


The modified SO, process for the 
recovery of aromatics works equally 
well whether the charge stock is a nar- 
rowly cut fraction or a wide cut 
containing different aromatics, It is 
especially applicable for recovering 
aromatics from catalytically reformed 
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stock. The purity of the recovered aro- 
matics is independent of their concen- 
tration in the charge to the SO, plant, 
but the over-all recovery is, of course, 
higher with high initial concentrations. 
The process is only mildly selective as 
to olefins, and if nitration-grade prod- 
ucts are to be made the extract product 
must be given an acid treatment or 
some other treatment suitable for ole- 
fin removal. The washoil used in the 
stripping operation is recovered in the 
process and recycled for re-use. 

The attached schematic flow dia- 
gram illustrates the modified Edeleanu 
process as used for the recovery of aro- 
matics from a naphtha reformate. 

The plant comprises the following 
sections: 

SO, Extraction and Extract Washing 

Charge and Solvent Cooling System 

SO, Recovery 

Washoil Recovery 

Auxiliary Equipment 

In the plant illustrated a single 
extraction tower is used for both the 
SO, extraction and the stripping of the 
extract, In this tower the reformate 
charge stock is introduced near the 
middle, the SO, at the top and the 
paraffinic kerosine washoil at the base. 
All streams charged to the extractor 
are cooled by heat exchange and re- 
frigeration. SO, is employed as re- 
frigerant to permit the use of common 
condensers, collecting equipment’ and 
pumps for the refrigerant and the ex- 
traction solvent. 

The SO, introduced near the top of 
the extraction tower washes aromatics 
from the ascending refined oil which 
leaves at the top of the tower. The de- 
scending SO,-extract solution is con- 
tacted by the washoil which rises up 
in the tower and combines with the 
refined oil phase. The extract product, 
which contains the bulk of the SO, 
used in the process and also a portion 
of the kerosine used as washoil leaves 
the tower at the base. 

The two product streams pass from 
the extraction tower to evaporators in 
which the SO, is taken overhead to be 
condensed in water-cooled tubular 
equipment, The two evaporators are 
heated by reboilers in which circulat- 
ing gasoil, Dowtherm or high-pressure 
steam may be used as heating medium. 
SO, reflux is provided to keep the SO, 
inventory free of oil. The recovered 
SO, flows from the condensers into a 
surge drum from which it is returned 
to two reboiler-type chillers. In these 
chillers the charge stock and the wash- 
oil are cooled to extraction tempera- 
ture by means of flash evaporation of 
part of the solvent. The vaporized SO, 
is picked up by a booster compressor, 
which may be of the centrifugal type 


and thence by the main compressors 
which discharge the vapor to the water- 
cooled condensers. The self-refriger- 
ated SO, solvent is picked up from the 
chillers and pumped into the extrac- 
tion tower, 

The SO,-free extract product from 
the extract evaporator flows under its 
own pressure into an extract splitter, 
in which the aromatic product is taken 
overhead and the kerosine washoil is 
the bottoms product. The overhead is 
condensed and fractionated. In the 
plant shown the reformate charge 
stock is assumed to contain benzene, 
toluene and xylenes. These aromatics 
are separated in suitable fractionators. 
If the complete removal of olefins 
from the product is important, the 
extract may be acid-treated ahead of 
the benzene column. The xylene bot- 
toms from the toluene column would 
then be rerun. 

The washoil removed from the ex- 
tract product in the extract-washoil 
splitter is picked up from the base of 
that tower and returned to the extrac- 
tor through a heat exchanger and the 
SO.-cooled chiller. 

The aliphatic raffinate is freed of 
SO, in its stripper, the operation of 
which is identical with that of the 
extract stripper. The raffinate product 
is passed to the raffinate-washoil split- 
ter, from which the washoil bottoms 
are returned to the refrigeration and 
extraction equipment together with the 
extract splitter bottoms. The splitter 
overhead is pumped to storage to be 
used as an aliphatic solvent or as 
charge stock for thermal reforming. 

The plant includes certain items of 
auxiliary equipment which are stand- 
ard for SO, extraction plants. For re- 
moval of water from the charge stock 
calcium chloride filters are usually 
employed. To keep the water content 
of the circulating SO, under control an 
SO, drying column is provided in 
which a slip stream of SO, vapor from 
the extract evaporator is fractionated. 
Provision is also made for removal of 
inert gas from the SO, circulating in 
the system. If fuel costs are high, 
double effect SO, evaporation may be 
used in the extract recovery system 
with attendant savings in fuel require- 
ments. 

The Edeleanu process is a refining 
tool of unique flexibility. In the modi- 
fied form just described it serves for 
the recovery of pure aromatics. If 
market conditions make this operation 
less profitable, the plant can, with 
minor modifications, be used for the 
treatment of kerosines, virgin or 
cracked gasoils and light lube oil frac- 
tions. 
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Sao dabble for a moment in big num- 

bers, over a billion barrels of petro- 
leum products have been finish-treated by 
the four billion pounds of adsorbents 
which Attapulgus and Porocel have 
shipped to oil refineries. Attapulgus 
Fullers Earths and Porocel Activated 
Bauxites have become recognized stand- 
ards in the removal or reduction of 
odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates, and for 
solid catalyst purposes. And in this wide 
range of services, remarkable finished 
value was gained in a long list of petro- 
leum cuts—from the lightest distillates 
to the heaviest lubes and waxes. 


This all adds up to a lot of adsorbent 
experience—experience with the many 


treatments which precede the application 
of these two basic materials to specific 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and pilot 
plant on through to commercial scale 
phases—both on our own and in co- 
operation with our customers. 


So there's great merit to the sugs;zstion 
that it pays to consult Attapul,;ws and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 
tions. Our laboratory and process staff 
are at your service, without obligation. 








seg ay aay 2 POROCEL at 


Dept. W, 210 West Washington Square, Philadeitphia 5, Pa. 


ATTAPULGU 
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with Perco Processes. 
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HYPERSORPTION 
INSTALLATIONS 

The Hypersorption Process for 
separation of gases by adsorp- 
tion is finding further applica- 
tions as a processing tool. In- 
stallation of Hypersorption units 
now includes the following lo- 
cations: 

The Dow Chemical Company, 
Midland, Michigan. 

Rohm and Haas Company, 
Houston, Texas. 

American Cyanamid Company, 
Azusa, California. 

Standard Oi] Company of Cali- 
fornia, Richmond, California. 

The Dow Chemical Company, 
Midland, Michigan. 

The Dow Chemical Company 
of Canada, Sarnia, Ontario. 











ROCESSING companies are in- 
creasing their use of Hyper- 
sorption as a tool for separa- 


tion of volatile hydrocarbons and other 
gases in chemical refining and natural 
gas operations. The largest unit built 
to date will go on stream shortly at 


2 ane a 
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HYPERSORPTION in 
Modern Gas Processing Plants 


CLYDE BERG, Union Oil Company of California, 
Wilmington, Calif. 


Midland, Mich., in the plant of The 
Dow Chemical Company. The process 
has completed more than four years 
of successful commercial operation 
and units with capacities ranging up 
to 16 million cubic feet per day are 
in = 

A diagram of a Hy /persorption unit 
of modern design is presented in 
Figure 1. It will be noted that in ex- 
ternal appearance this unit resembles 
a single, tall fractionating tower, its 
principle distinctive feature being that 
of the lift line which is attached to 
the side of the tower and which ef- 
fects circulation of the solid within 


the tower by transport as a suspension 
in a dilute gas stream. The processing 
conditions indicated on this diagram 
are typical of a unit recovering ethy- 
lene from a gas produced by high- 
temperature cracking. The cutaway 
section of the diagram reveals the fact 
that the tower has two heat exchange 
sections, a cooler at the top and a 
Dowtherm-heafed stripper exchanger 
at the bottom, Between the cooler and 
stripper there are four trays. The feed 
is introduced through a distribution 
tray, passes countercurrent to the mov- 
ing activated carbon and is disen- 
gaged as lean overhead product 


Figure 2. Composition Distribution in Hypersorber Separating Propane and Heavier 
from Natural Gos. 
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Figure 3. Temperature Distribution in Hyper- 
sorber Separating Propane and Heavier from 
Natural Gos 


through a tray immediately below the 
cocling section at the top of the unit. 
The adsorbed material is produced as 
two streams; the disengaging tray im- 
mediately below the feed point re- 
leases the intermediate ethylene prod- 
uct, whereas the disengaging tray near 
the bottom of the unit just above the 
stripping section disengages propylene 
and steam. 


Operating Features 


The separation of hydrocarbons in 
the Hypersorption unit involves com- 
pletely different phenomena from 
those occurring in the more conven- 
tional separating processes. Separation 
is effected by the force of attraction 
between the relatively enormous sur- 


Shown here in construction is the largest Hyper- 

sorption plant to be erected. Installation is at 

the Midland, Mich., plant of The Dow Chemical 
Company 


face area of activated carbon and the 
molecules of the gas stream being con- 
tacted. A plot of the charge in com- 
position from top to bottom of a Hy- 
persorption unit carrying out the re- 
covery of propane and heavier from a 
natural gas stream is given in Figure 
2. The temperature effects accompany- 
ing this separation are given in Fig- 
ure 3. 

Stripping and liberation of absorbed 
compounds in the Hypersorption 
operation is effected by a means quite 
unlike that in conventional processes. 
The high retentive power of activated 
carbon is almost completely released 
in the desorption zone and stripping is 
effected with ease under a variety of 
operating conditions. Improvements in 
the method of introducing steam and 
carrying out stripping in the modern 
Hypersorption unit have appreciably 


ee ee 


reflect the high degree of refinement 
obtained in the design of the gas lift 
system. 

The activated carbon charge of a 
Hypersorption unit is normally main- 
tained at a relatively high level of 
activity by reactivation to compensate 
for whatever accumulations of adsorp- 
tion oil and polymers of heavy di-ole- 
fins that may deposit on the carbon. 
In Figure 5 is given a plot of the 
activity of the charge of a commercial 
Hypersorption unit for reactivation 
operations. Generally speaking virtu- 
ally any feed gas can be handled in 
a Hypersorption unit provided ade- 
quate reactivation facilities are de- 
signed and put into operation, Ade- 
quate activity has been maintained in 
pilot plant operations employing gas 
from high-temperature gas-oil crack- 
ing containing substantial quantities 
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Figure 4. Attrition Loss History of Commercial Hypersorption Unit. 


increased with the over-all perform- 
ance of a given size of Hypersorber. 


Solids Circulation 

The Hypersorption process pio- 
neered in the field of solids circula- 
tion with the use of the gas lift as an 
integrated operation. Major refine- 
ments have been developed in the gas 
lift system employed in the modern 
Hypersorption units. Attrition loss 
from present Hypersorption units is 
one-fifth to one-tenth that encountered 
in those first constructed, In Figure 4 
is given a plot of the attrition loss rate 
obtained in operation of a modern 
commercial Hypersorption unit. It will 
be noted that attrition loss values in 
commercial operation approach 0.001 
of 1 percent per cycle. These losses are 
outstanding in the field of circulation 
of solids in processing equipment and 


of C, and C, di-olefins with heavy 
acetylenes, and probably any normal 
feed gas will be more easily handled. 


Details of the Application 

Hypersorption is applicable to a 
variety of chemical, refining and nat- 
ural gas operations. In these opera- 
tions its merits of combining the abil- 
ity to produce high purity products 
with high recovery at moderate cost 
has proven of general interest. 


Recovery of Ethylene from Lean 
Gas Stream 

In Table | is given the gas composi- 
tion of a stream that would normally 
be considered as vent gas containing 
an ethylene concentration too low to 
be economically recovered by low- 
temperature operations. The Hyper- 
sorption process is demonstrating 
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commercially a 98 percent recovery 
of the ethylene content of this stream. 

The product gas stream, listed as 
“make gas” in the table, is free of con- 
tamination of methane within the limits 
of the analytical tests. This remark- 
able separation of key components in 
the relatively short adsorption and 
rectifying bed of this commercially 
operating Hypersorption unit is unique 
among separation processes. In Figure 
6 is given the process flow sheet of 
this Hypersorption plant and construc- 
tion of the Hypersorber is detailed in 
Figure 7. 


Production of Ethylene from 
Refinery Gases 
One of the more valuable applica- 
tions of Hypersorption is in the pro- 
cessing of refinery gas streams to pro- 
duce ethylene and recover propane and 


TABLE 1 
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METHANE AND LIGHTER 
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Figure 6. Hypersorption Plant Re- 
covering Ethylene from Lean Gas 
Stream. 


Application of Hypersorption to the Recovery of Ethylene From a 


Lean Gas Stream 
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ethane. The flow sheet of such a plant 
employing ethane cracking for maxi- 
mum ethylene production is presented 
in Figure 8. This plant employs a 
rectified side cut Hypersorption unit, 
the construction of which is illustrated 
in Figure 9. A well-fractionated side 





cut is produced from this type of tower 
by the fractionation of the side cut 
stream through countercurrent con- 
tact with a bed of uncontaminated acti- 
vated carbon delivered directly from 
the top of the Hypersorption unit. 
Components of the feed gas and pro- 


Figure 5. Carbon Activity History of a Commercial Hypersorption Unit. 
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duct streams for this plant operation 
are given in Table 2. 

Important steps in the cycle of oper- 
ation of this plant are as follows: 

1) Recovery of ethylene and heav- 
ier components from refinery gas 
stream and ethane cracker effluent in 
the Hypersorption unit to produce 
three product streams consisting es- 
sentially of C,’s, C,’s and C,’s re- 
spectively. 

2) Separation of ethane-ethylene in 
a small low-temperature column to 
provide the recycle stream for ethane 
cracking. 

3) Production of the C, fraction 
directly for use as fuel in other chemi- 
cal processing operations. This frac- 
tion can be cracked for a maximum 
over-all production of ethylene if de- 
sired, 


Recovery of Acetylene from Air 
Oxidation of Natural Gas 


The Hypersorption process is valu- 
able in the processing of dilute gas 
streams for recovery and purification 
of acetylene. Figure 10 presents a flow 
sheet of a Hypersorption unit recover- 
ing acetylene from gases produced in 
the air oxidation of natural gas. Gen- 
eral steps in operation may be out- 
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CONVENIENCE 
SIMPLICITY 
RUGGEDNESS 


make the Beckman Model N a 
noteworthy advancement. The 


following features are typical ... 


ELECTRODE SUPPORT ROTATES 
alongside case for maximum convenience 
in carrying. Instrument can be used in 
either horizontal position (shown at left) 
or vertical position (above )—whichever is 
handier. 


CONVENIENT CONTROLS not only 
centralize all operating functions, but also 
permit checking amplifier circuits and bat- 
tery condition without opening case or 
disturbing battery connections. 


RUGGED, COMPACT DESIGN with- 
stands rough field and plant service with 
negligible maintenance. Solid cast-alumi- 
num case is strong, yet light in weight. 
Beckman Glass Electrode is virtually un- 
breakable! 


There are many other important fea- 
tures designed into the Model N. Be 
sure to get the complete story on this 
new Beckman development! 
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Figure 7. Two-Product Hypersorption Unit. 


lined as follows: 
1) Air and natural gas are properly 


PROCESS Ss 


preheated and fed to a burner where 
partial air combustion of the gas oc- 
curs. The products of combustion, pre- 
dominantly nitrogen and hydrogen, 
carbon monoxide, methane, carbon 
dioxide, acetylene and ethane, are im- 
mediately quenched. 

2) The products of combustion are 
fed to a Hypersorption unit where they 
are separated into two fractions. Acety- 
lene, ethane and part of the carbon 
dioxide are adsorbed and produced as 
a bottoms product, and the balance is 
produced overhead. 

3) The acetylene, ethane, carbon 
dioxide stream is fed to an absorption- 
stripping system, and 98 percent pure 
acetylene is produced overhead from 
the stripper and ethane-carbon dioxide 
concentrate released overhead from the 
absorber, 

A general breakdown of stream com- 
positions is given in Table 3. 


Separation of Nitrogen from 
Natural Gas 

The Hypersorption process provides 
a valuable means for separation of ni- 
trogen from low Btu-content natural 
gas. Simultaneous with the upgrading 
of the low Btu-content natural gas, re- 
covery of ethane, propane and butane 
is effected. In Figure 11 is presented 
a flow sheet for carrying out this 
operation, and in Table 4 is presented 
compositions of the streams in this 
plant. 


The sequence of operations may be 
outlined as follows: 

1) The natural gas first enters a 
three product Hypersorption unit 
where the methane is taken overhead, 
ethane as the first side cut, propane as 
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Figure 9. Rectified Side Cut Hypersorption Unit. 


the second side cut, and butane and 
heavier as the bottoms product. 


Figure 8. Hypersorption Plant for Recovery of Ethylene from Refinery Gas Streams with Ethane Cracking. 
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Figure 10. Production of Acety- 
lene by Partial Oxidation of 
Natural Ges. 
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Ethylene 


2) Methane and nitrogen are further 
processed in a second Hypersorber 
which produces nitrogen overhead and 
methane as the bottoms product. 

3) Ethane is re-blended with the 
methane for pipe line delivery of 
specification Btu-content gas. Propane 


FIRST 
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and heavier components are delivered 
as a separate stream for use in LPG 
and gasoline blending. 
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Power-Saving Worthington Turbines Cut 
The Operating Costs Of Mechanical Drives 
Worthington Turbines are built in all sizes and types 
— including straight condensing, straight non-con- 
densing, extraction, mixed pressure extraction, low 
pressure and high back pressure — to meet the widest 
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Organic Chemistry 


Textbook of Organic Chemistry, Carl R. 
Noller, W. B. Saunders Company, West 
Washington Square, Philadelphia 5, Pa. | 


$5.75 

Because Noller is a_ professor of 
chemistry at Stanford University, he 
aimed his material at the student level. 


Early chapters introduce the subject 
matter gradually. No compound is used 
in the methods of preparation or in the 
reactions unless its structure has been 

ot 


discussed previously. Discussions 
procedures is delayed until the student 
is familiar with the methods of prepara- 
tion and with the reactions of alcohols 
and alkyl halides. Brief descriptions of 
experiments are given to make the re- 
actions seem more real to the student 
who has not progressed very far in 
laboratory work. Practical applications 
and economic aspects of organic chem- 
istry frequently are discussed in some 
detail for the benefit of students electing 
to prepare for industrial positions. 

This book is intended for those who 
desire a‘ text containing an amount of 
material that can be covered in 90 to 
100 lectures 
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Industrial Piping, Charles T. Littleton, 


McGraw-Hill Book Company, 330 Wes ’ hi 
2nd ‘Street, New York Ik : reamer won f thin, 


Littleton formerly was engineer in 
charge of pipimg for American C vanamid 


+. * 
Company and he brings together in a are or sp it pipe 
1 y 


single volume 4 vast store of essential 


information on industrial piping, to re 
place the data sheets, leaflets, catalogues, 
and standard specifications which prac 
ticing piping designers, etc., require in 
heir work. It points out what materials 
and hat kind of pipe and fittings 


should be used, and where. It provides @ RIGID LonGrip reamers have that 
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in the — aden and petroleum ly out of pipe or conduit almost without ef- 
industries and power plants, to aic - 
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another job. Furnished complete with ratchet handle. 
kach of the most recently developed ‘ 
piping materials, alloys, and plastics No. 2 Reamer unit sold separately for 


sed in modern industrial plants is dis- use in RITZO(ID 00R smal! ratchet die 
cussed, with its advantages and dis- ' P 
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lar value t engineering purchasing » ed i . No 3 %"’ to 9°" i q 
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ents for valves in the pressure classes These RIGAID new type pipe Buy reamer complete or 
reomer unit seperately 
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1 Symposium on Developments in Ap- 
plied Chemistry. Twenty-fifth Annual 
Priestly Lectures. Phi Lambda Upsilon 
and Departments of Chemistry and Chemi- 
cal Engineering. The Pennsylvania State 
College, State College, Pa 
Addresses by eminent chemists speak- 
ing on the Priestly lecture series have , 
been prepared in reference form and are ; > 
available for the years 1946, 1948, 1949, 


A, 
1950 and 1951. The 1951 series marked Wi e 

the twenty-fifth annual Priestly lecture (4) iV Ss 
course o rk er ipe. 00 


Of special interest to the petroleum 
industry is an address by Dr. Merrell 
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of the tube. 
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exchanger tubes ... ask about 
Chase Antimonial Admiralty. 
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R. Fenske, director of the Petroleum 
Refining Laboratory of the Pennsylvania 
State College. Entitled “Physical Sep- 
arational Processes,” the lecture is con- 
fined to three processes: distillation, 
vapor-liquid-extraction, and liquid-liquid 
extraction. In each case one fluid phase 
is flowed countercurrently to another 
fluid phase during which time there is 
an exchange or transfer of molecules 
from one phase to another. It is this 
physical exchange that makes separa- 
tion possible. 


Lubricating Data 


Physical Chemistry of Lubricatings Oils, | 


A. Bondi, Reinhold Publishing Corporation, 
330 West 42nd Street, New York, $10 

Latest theories on lubricating oils and 
the physical and chemical principles un- 
derlying their action is contained in this 
volume. It is a broad and. well docu- 
mented treatment of specific problems in 
lubricant technology. Many inaccessible 
or widely scattered data and simple 
methods for the estimation of unknown 
properties from few given data will 
prove most valuable to engineers, physi- 
cal chemists and all technical men in the 
lubrication field 

Bondi, a member of Shell Develop- 
ment Company at Emeryville, Calif., has 
been working for many years with 
practical lubrication problems in the 
laboratory. He discusses such’ properties 
as viscosity, pour point, oiliness, flow- 
ing characteristics, foaming, etc., in 
great detail, and attention is given to 
additives of all types. One chapter is 
devoted to synthetic lubricants. 


HEI Standards 


Heat Exchange Institute Standards for 
Barometric and Low Level Jet Condensers, 
Third Edition. Heat Exchange Institute, 
122 East 42 Street, New York 

This publication covers such important 
phases as nomenclature, definitions and 
standards for condenser performance, 
and information required in the calcu- 
lation of water requirements. It also 
covers vacuum pump capacity, installa- 
tion, information on atmospheric relief 
valves and a series of conversion tables, 
useful in calculation and installation of 
this type of jet condenser 


Viscosity Measurements 


Symposium on Methods of Measuring 
Viscosity at High Rates of Shear. Ameri- 
can Society for Testing Materials, 1916 
Race Street, Philadelphia 3. $1.35. 

The purpose of this symposium was 
to find a suitable method for testing 
viscosity at high rates of shear of various 
additives used in lubricants and fluids. 
Interest stemmed from the fact that the 
use of additives of various types in lubri- 
cants and fluids is increasing rapidly and 
the resultant viscosities of such products 
may vary with use, in which case, the 
values obtained in conventional equip- 
ment might not indicate their perform- 
ance in use. Two promising methods 
were investigated and the results, con- 
tained in this report, were presented to 
the API Committee on Petroleum Pro- 
ducts in 1949. and to the Research Di- 
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100,000 cfm, permits selection of units with capacities close to 
your specific needs. Often, this flexibility saves time, cost, space, 
weight and power charges. 
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vision VII on Flow Properties, ASTM 
Committee D-2 on Petroleum Products 
| and Lubricants, in 1950 
This published symposium contains an 
introduction by J. C. Geniesse, The At- 
lantic Refining Company, and, the fol- 
lowing papers: Viscosity-Shear ‘Behavior 
of Two Non-Newtonian Polymer- 
Blended Oils, M. R. Fenske; : 
Klaus and R. W. Dannenbrink of The 
Pennsylvania State College; The Kings- 
bury Tapered-Plug Viscometer for De- 
termining Viscosity Variations With 
Temperature and Rate of Shear, S. J 
Needs, Kingsbury Machine Works, Inc.; 
The Comparison of Viscosity-Shear 
Data Obtained with the Kingsbury Tap- 
ered Plug Viscometer and the PRL 
High Shear Capillary Viscometer, Fen- 
ske, Klaus and Dennenbrink 


Instrumentation Data 

The Handbook of Measurement and 
Control, Edited by M. F. Behar. The 
Instruments Publishing Company, 
Inc., 921 Ridge Avenue, Pittsburgh 
12. $3 

This Handbook is designed to bring 
classifications, operating factors, an 
typical applications of instruments to 
users, manufacturers, and students, The 
term “instruments” includes all indicat- 
ing, recording, integrating, controlling 
and computing devices used in measure- 
ment, inspection, testing and control ap- 
plications. Laboratory, scientific, engi- 
neering, and industrial instruments are 
included. The broad coverage precludes 
detailed discussion of physical funda 
mentals of every type of instrument 
However, all basic methods and mech- 
anisms are covered, including pneuma- 
tic, hydraulic, electric, and electronic 
instruments. The emphasis is on practi 
cal factors, and terminology is con- 
sidered carefully 

Excellent tables list operating ranges, 
percent accuracies recommended prac 
tices, etc. The Handbook will be revised, 
expanded, and republished periodically 
This book sold only to /nstruments sub- 
scribers, subscription price listed above 
as price of book 


Public information Book 
Ready for Progress Week 


An attractive booklet which describes 
the workings of the American petroleum 


industry im easy language, has been 


Reprint Policy 


For small, individual orders of 
reprints of its articles Perroteum 
Rerinerk makes a charge of 50 cents 
per copy WHEN REPRINTS 
ARE AVAILABLE 

The charge for tear sheets of a 
particular article when available is 
25 cents 

Cash or company requisitions 
should accompany all such “indi 


a . 
nternational shoul accom 
oO: This charge does not affect the 


price for quantity orders of reprints 
eri iaa-dis item INC. (starting at 100 orders) which will 
C A be quoted upon request. Address 
DAYTON, OHIO it Soe Editor, Perroceum Reriner, Box 
2608, Houston 1, Texas 
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WESTON (eda, 
ALL- METAL THERMOMETERS 


—AVAILABLE IN TH 


Literature describing Weston all-metal, as 
well as electrical and glass thermometers, 
sent on request. WESTON Electrical Instru- 
ment Corporation, 638 Frelinghuysen Ave- 
nue, Newark 5, New Jersey . . . manufacturers 
of Weston and TAGliabue instruments. 


ESE 3 TYPES 


THERMOMETER 


All-metal dial types with stainless 
steel stems, in straight and angle 
forms. Scale lengths 3”—6” and 9”, 
with stems from 242” to 72”. Avail- 
able as testing thermometers, and for 
general purpose and heavy duty service. 
Ranges from —100 to +1000°F. All- 
metal construction prevents breakage, 
assures dependable accuracy for longer 
periods. 


Combines the features of the all-metal in- 
dicating thermometer with an alarm or 
control device. Has adjustable contact arm 
mounted in the glass and bezel. Supplied 
to make contact on increasing or decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating . . . 100 ma 
at 110 volts ac; 50 ma at 110 volts d-c. 
Stem lengths 242” to 24”. 


MAX-MIN® THERMOMETERS 
Equipped with a manually set red index 
which moves up or down scale with 
pointer, remaining at extreme tempera- 
ature reached until reset. Thus one 
reading gives present temperature, 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 

2%” to 24”. 





Books 





produced by the Oil Industry Informa- 
tion Committee for distribution by oil 
companies during Oil Progress Week, 
October 14-20. Entitled “Oil Serves 
You,” it tells the work that must be 
done, and the amazing total of men 
and materials employed in moving oil 
from subterranean depths to America’s 
150 million consumers. 

The book is being distributed to oil 
companies, trade associations, etc., at 
$35 per thousand, plus shipping charges 
Space is provided for the imprinting of 
company insignia or other material on 
the back cover 


API Publishes Safety 
Guide for Industry's Use 


A training course, “First-Aid and 
Safety Training Guide,” covering the 
six emergency measures necessary to 
make an injured person comfortable un- 
til he can receive the attention of a 
physician has been prepared by the De- 
partment of Technical Services of the 
American Petroleum Institute. The ob- 
jective of the course is to expand the 
oil industry's long-term program of first 
aid and safety training. The 1950 pet- 
roleum industry safety record was the 
best in its history and was the fifth 
consecutive year in which both the fre- 
quency and severity of accidents de- 
creased 

Basic subjects covered in the course 
are as follows: artificial respiration; 
control of bleeding; treatment for shock; 
care of open wounds and burns; care 
of dislocations and fractures; and trans- 
portation of the injured. 

The First-Aid and Safety-Training 
Guide is being published in two styles 
and sizes, one for instructors, and the 
other for students. The instructors’ 
Guide is a “Safetygraph” measuring 
22x17 inches. Illustrations are printed on 
the face, and text on the rear. This en- 
ables instructors to stand behind the 
“Safetygraph” while conducting classes 


Film Narrative Stresses 
Instrumentation Importance 


“Information At Work” is the name 
of the film Taylor Instrument Com- 
panies of Rochester, N. Y., has released 
for use by technical societies, instrument 
engineers, science classes, etc. The 30 
minute colored moving picture depicts 
the growth and significance of instru- 
mentation and is aimed primarily at 
audiences composed of people whose 
understanding of industrial instrument 
application would be enhanced by a 
sweeping view of the whole field. Se- 
quences demonstrating control effects, 
instrument manufacture and instrument 
application will be of interest to pro- 
fessional men. The film can be obtained 
from Taylor Instrument Companies, 
Public Relations Dept., 95 Ames Street, 
Rochester, N. Y 


Annual IPAA Meets October 


The twenty-second annual meeting 
of the Independent Petroleum Associa- 
tion of America will be held October 
2-23 in the Shamrock Hetel, Houston. 
Standing committees of the association 





will meet Sunday, October 21. 
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AIRCO HARDFACE-LIFTING 


makes old parts new... and new parts better 


With today’s delays in replace- 
ments, dollars offer less and less 
protection when tools or equip- 
ment wear out. No chance of 
cut-backs, or loss of day-to-day 
production, if wearing areas are 
fully protected with Airco Hard- 
facing Alloys ...new parts and old 
stay on the job longer—even at 
peak production. 

No matter what the part, or tool 
... fishtail bits ... roller bits... 
core heads . .. wall scraper blades 
... drag type drilling bits .. . their 
life is extended many times by 
using Airco Tung Tube. 


There are more than fifteen 


types of Airco Hardfacing rods 
available . . . for protection from 
every type of wear. Two other 
alloys widely used in oil field serv- 
ice are Aircoloy 1 and 6, for hard- 
facing equipment to resist corro- 
sion and temperatures above 
700°F. Both alloys have been 
built to resist abrasion at high 
temperatures. 


Wear is a serious problem in 
your operations! It will pay you 
to investigate Airco Hardfacing 
Alloys. An Airco representative 
will be glad to give you complete 
information. Get in touch with 
your local Airco office today. 


Air REDUCTION MAGNOLIA ComMPANY 





A Division of Air Reducti 
Beaumont * Corpus Christi * Dallas * El Paso * Fort Worth * Hobbs 
Houston * Oklahoma City * San Antonio * Shreveport * Tulsa * Wichita Falls 


I 
Company, Incorp 


Southwesters Meadquarters ‘or Oxyges Acetyleee and Other Gases Carbide Gas Welding ond Cutting Machines Apparates 
and Sugplies ... Arc Welders, Electrodes aed Accessories 
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hardfacing alloys 


AIRCOLOY® No. 1 


A non-ferrous, hardfacing alloy consisting of 
cobalt, chromium and tung: gee llent 
corrosion resistance .. . retains hardness and 
weor resistance even at red heat. . . cold 
hardness of 53 to 57 on Rockwell “C” scale. 
May be used whe heat, abrasion and 
corrosion ore involved. Aircoloy No. 1 is 
furnished bore for oxyacetylene application 
and coated for electric arc welding. 








AIRCOLOY® No. 6 


Excellent corrosion resistance . . . high impact 
and good wear resistance with some degree 
of ductility . . . retains hardness and wear 
resistance at red heat . . . cold hardness of 
43 to 47 Rockwell “C”. May be used wher- 
ever heat, impact, abrasion and corrosion 
ore involved. 


AIRCOLITE No. 59 


These cast alloy rods are recommended for 
application wherever abrasion resistance is 
porticularly important. Deposits acquive a 
high polish in service, and maintain their 
high hardness at temperatures up to 800° F. 
Applied either electrically or by gas process. 
Deposits test from 54-59 on Rockwell “C” 
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Volume Pumping 


An illustrated bulletin ‘on | ; 
volume gamping: and page I 
trolled Volume Pumps “ 


Milton Roy Company. Bulletin 151 is 
interest to industrial plants whose 
ations call for pumping @ 

volume of liquid in amounts ag S45 E 
50 gallons per minute or as as as 
three milliliters per hour. Si . fer 
show relative 6c 
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Purifiers 


‘ PETROLEUM 
A general bulletin by The Centrifix Pe 
Corporation illustrates and describes R 
functions of nine types of purifiers for ite 
entrainment separation in air, steam, 

vapor, gas applications in power : BOX 2608 
tion, petroleom refining and . 

processing fields. Special purpose 
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available a booklet entitled 
“Foamgias Insulation for t and 
Process Equipment.” Illustrated, it lists 
the is; t data for cold, 
in fate, and applications; de- 
tails for insulating tanks, ducts, yve- 
movable ora —. tenk heads; ac 
materials; rominent users 
aod detribatore F ig a celiglar 
glass insulation. It @ ibile, durable, 
imcombustible, resistamt to acids, retains 
its original insulating value, and resists 
moisture and vapor. 
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American-LaFrance-Foamite Corpo- 
ration has designed and marketed a new 
one quart air-pressurized fire extin- 
guisher which discharges vaporizing 
liquid fluid for extinguishing both flam- 
mable liquid and electrical type fires. It 
aims and operates like a gun. Easily 
recharged by simply pouring in more 
vaporizing liquid, it can be pressurized 
with any standard air chuck. Known 
as the Alfco Pressurized Fire-Gun, it 
carries the inspection and approval 
label of Underwriters’ Laboratories for 
Class B and C fires. Literature available. 


Circle No. 10 on Postcard 


Packaged Drying Unit 
A packaged drying unit for the dry- 
ing of chemical products, raw materials, 
synthetic compounds, etc., is being 
marketed by the Pat- 
terson Foundry & 
Machine Company. 
Built in standard 
sizes, the unit is 
available in plain or 
Stainless steel, and 
with white acid-re- 
sistant and abrasion- 
resistant Porov lin- 
ings. It consists of a 
rotary dryer with 
drive, screw feeder, 
air heater, fan and 
dust collector inte- 
grally mounted on a 
steel frame. Materials are fed con- 
tinuously by means of a special feeder 
directly to the sanitary interior of the 
dryer. An uncontaminated, uniformly 
dried product is discharged continuously. 


Circle No. 11 on Postcard 


Steam Traps 


A new suppleme nt to Yarnall-Waring 
Company’s Yarway catalog is off the 
press. The “Steam Trap Selector” is 
said to be particularly useful for engi- 
neers who have many applications for 
steam traps. The catalog treats steam 
process equipment, industrial space 
heating equipment, steam generation and 
distribution equipment. Bulletin T-1750. 


Circle No. 12 on Posicard 


Flow Ratio Controller 


A new catalog describing Fischer & 
Porter Company’s automatic flow ratio 
control systems is now available. The 
principle of operation is described as 
well as the fundamental reasons for im- 
proved ratio control. A list of typical 
applications is included 


Circle No. 13 on Postcard 


Remington Rand says that maximum 
ease and flexibility in photocopying 
engineering drawings and other large- 
sized originals is assured with its newly 
improved Vacuum Seal Portagraph. A 
contact printer, the Vacuum Seal Porta- 
graph comes in two models, one with a 
copy surface area of 30x 42 inches and 
the other with a 42 x 60 inch area. Both 
models are finished in walnut. Principal 
feature is a singe set of white lamps 
which provide varying degrees of light 
intensity for contact printing. A set of 
two lights in the instrument panel is an 
innovation for use under subdued light 
or darkroom working conditions, One 
light illuminates the timer dial and the 
other is for inspecting the vacuum 
gauge reading. 


Circle No. 14 on Postcard 


Fath th natal 


“Dimethoxy” 


Dimethoxy tetraethylene glycol, a 
selective solvent with the unique prop- 
erty of miscibility with both water and 
organic compounds, is available again 
from Ansul Chemical Company. Ansul 
reports the solvent power of the high 
boiling ether (275° C.) may be changed 
by dilution with water or hydrocarbons. 
The chemical contains no active hydro- 
gen atom and may be efficiently used as 
a reaction medium for Grignard and 
sodium condensation reactions. This ma- 
terial has been tested successfully as an 
additive to hydrocarbon diesel fuels to 
reduce the auto-ignition temperature of 
the fuel for cold starts. 


Circle No. 15 on Postcard 


New Gear Principle 


Two: secondary pinions to drive the 
output gear, is the feature of Type GL 
Syncrogear, manufactured by U. S. 
Electrical Motors, Inc. The effective 
torque rating of a conventional single 
pinion and gear unit is said to be 
doubled in the Type GL. Incorporating 
the use of a splined herringbone pinion 
to equally divide the load between the 
two secondary pinions, the Type GL 
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produces high torque at low speeds 
while occupying only a fraction of space 
required of a conventional drive, accord- 
ing to U. S. Motors engineers. Avail- 
able with 5 to 25 hp. ratings and speeds 
from 30 to 84 rpm, it has asbestos- 
protected windings, normalized castings, 
solid centricast rotors and Lubriflush 
lubrication. 


Circle No. 16 on Postcard 


Refractory Coment 


R & I Super No. 3000 Refractory 
Cement is a bonding and patching mor- 
tar manufactured by Refractory & 
Insulation Corporation. It is a high alu- 
mina base refractory material that with- 
stands working temperatures up to 3000° 
F. Mixed to a heavy plastic, sticky con- 
sistency, it is easy to trowel and patch, 
making a-rigid, weld-tight joint with 
the material it covers. It air sets to full 
strength and flint-like hardness, with- 
standing abrasion by gases or solids 
moving over it at high speed 
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Safety Goggles 


A new 6-curve plano plastic lens for 
industrial safety goggles is announced 
by Willson Products, Inc. Known as 
Plas-Tough, the new lens is made of a 
newly developed plastic with an im- 
proved surface hardness that has “un- 
usual resistance to scratches, abrasions 
and common industrial acids that mar 
ordinary plastics.” It is exceptionally 
light weight, about half that of com- 
parable glass lenses. On jobs where lens 
pitting is a factor, Plas-Tough serves 
much better than glass, and is also su- 
perior to cellulose acetate. 
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Portable Mixers 


A new catalog entitled ‘ ‘A Rational 
Approach to Mixer Selection,” published 
by International Engineering, ne., con- 
tains interesting and valuable informa- 
tion on portable mixers. Bulletin No. 
74-G is free. 
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ONLY TS UP NEEDED 


TO BLEND THIS TANK 


Three 25-horsepower Lightnin Mixers blend the 
contents of this 100,000-barrel tank in less than 
two hours. 

Purchased for obvious savings over recircula- 
ting pumps, the mixers cost approximately $5,000. 
They eliminate the need for swing lines and piping 
that, by themselves, would have cost more than this. 

Lightnin Mixers fit old tanks as well as new ones. 
Existing manways may be used. Lightnin Mixers 
can be repacked from outside the tank, while it is 
under a full head of liquid. 


| MIXING EQUIPMENT Co,, Inc : 


mie —#" 


hE ded 


ee i 
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Many Lightnin Mixers have been on the job 20 
years and more. There is a wide range of models 
and sizes—all ruggedly built of standard inter- 
changeable components to simplify upkeep. Every 
Lightnin is factory aligned, and guaranteed to do 
the job you want it to do. 

Write for complete information, or check and 


mail the coupon for descriptive literature. 


MAKERS OF 


(MIXCO) ! Liohh: WW) ’ MIX C/S$.— 


164 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. 6. Greey, Ltd., Toronto 

Please send me the literature checked: 

(] 8-76 Side Entering Mixers [[] DH-50 Laboratory Mixers 

() 8-78 Top Entering Mixers (] 8-52 Condensed Catalog 
(Propeller Type) showing complete line 


(8-89 Top Entering Mixers (8-75 Portable Mi-ars (Elec 
(Turbine and Paddle Type) tric and Air Driven) 
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Labor efficiency through protection of 
workmen from nuisance dusts is the 
promise made by General Scientific 
Equipment Company for its G-S No. 33 
Dust Mask. The mask is not built for 
use in atmospheres of toxic dust, silica, 
The mask is efficient for 
nuisance dusts because it is washable 
and sturdy enough for continuous use, 
and inexpensive enough to be discarded 
The vegetable fiber of the mask will not 
dissolve in water or live steam, and can 
be autoclaved or sterilized in boiling 
water. Although long wearing, the mask 
material is said to be soft, porous, ab- 
sorbent and free from irritating lint or 
yarn 


or tumes 
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Safety Booklet 

Mine Safety Appliances Company has 
published an illustrated booklet which 
will be given with every new MSA 
Skullgard. The booklet points out the 
vital importance of adequate head pro- 
tection by listing eight representative 
examples from the many in MSA files. 
4 section of the booklet is devoted to 
the care of the Skullgard. Proper pre- 
cautions prolong the life of the hat. 
Design features are discussed in the 
booklet. Copies available 
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Finned Tubes 

Comparison of heat transfer values of 
plain copper tube and Wolverine Trufin, 
of copper construction, with 19 fins per 
inch, when applied to tankless water 
heater coils, is the description contained 
in Wolverine Tube Division’s Data 
Sheet 651-E. Finned tubes, it is pointed 
out, can be used to economic advantage 
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by placing the fins on the low velocity 
water side. Both water-to-water heat 
transfer applications, the difference in 
velocities is such that a difference is 
effected in the film coefficient. This dif- 
ference is small, and the type of finned 
tube selected should be of the low finned 
type as the ratio of outside to inside 
surface area, in general, should be in di- 
rect proportion to the film coefficient. 
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Chemical Service Pump 

Latest bulletin published by the War- 
ren Steam Pump Company is devoted 
to description and specifications for 
Type “G” Pump. This pump is designed 
for process and chemical plants haying 
semi-critical requirements. It is avail- 
able in 1, 1%, 1% and 3 inch discharge 
sizes and heads to 240 feet. The bulletin 
also includes a selection chart and ex- 
ternal and sectional views of the pump 
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Air Separation 

Petrocarbon Limited has published a 
booklet describing their air separation 
plants for oxygen, nitrogen and the rare 
gases. First plants of their kind to be 
manufactured on a commercial scale in 
Great Britain, they are for large or 
small scale production of gases. Four 
types of plants are described in the 


booklet, R, S, D and T. Type T, which 
is pictured, is designed for oxygen or 
nitrogen plants for outputs of 200 cubic 
metres of oxygen per hour or more. The 
unit utilizes low pressure air only and 
has replaced the expansion engine with 
a turbine. The turbine is compact, has 
only one moving part aud no sliding sur- 
faces at low temperature. A single low- 
pressure (75 psig.) air compressor is 
used for economy, reliability and ease 
of maintenance 
Circle No. 24 on Postcard 
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Cupcase Thermometer 

Narrow enough to fit into twe-inch 
gauge pipes in oil storage tanks, the 
new Cupcase - 
mometer by TAG- 
liabue Instruments 
Division of Western 
Electrical Instru- 
ment Corporation 
meets ASTM speci- 
fications and is accu- 
rate and easy to read. 
This TAG Model 
8652 has a cup ca- 
pacity of 100 millili- 
ters as compared 
with smaller types 
of from 20 to 60 mil- 
liliters capacity. The 
thermal inertia re- 
sulting from the : 
larger capacity provides greater resist- 
ance to temperature change as the ther- 
mometer is raised from reading depth 
and passes through varying tempera- 
tures at other levels. It is available in 
two scale ranges: 0 to 180° F. and from 
—30 to 120° F 
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Electronic Potentiometer 


Applicable to all industries where the 
larger and longer chart, combined with 
pneumatic control, is desired, the new 
electronic potentiometer developed by 
the Brown Instruments Division of the 
Minneapolis-Honeywell Regulator Com- 
pany utilizes a full 120 foot long, eleven 
inch calibrated width chart. It has a ten 
percent proportional band, a 150 percent 
proportional band and manual reset, or 
a 150 percent proportional band and 
automatic reset. 
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Controls Data 

Popular McDonnell & Miller safety 
controls are covered in the new Mc- 
Donnell Products Supplemental Catalog 
The eight products described are: Boiler 
water feeders, Make-up water feeders 
for receivers, Low water fuel cut-offs, 
Float operated switches, Small float 
valves, Solvent still regulators, Electri- 
cal switches and Flow switches. Listing 
contains description, price, and perti- 
nent information, 
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Packings 

A new booklet by Raybestos-Manhat- 
tan, Inc., Packing Division, describes 
R/M Duck and Rubber Packings, in- 
cluding low pressure, cross expansion, 
hydraulic, hollow core, round rubber 
core and diagonal expansion types. The 
bulletin gives service recommendations 
for each type packings, lists the stand- 
ard sizes in which each is available and 
gives complete packaging specifications 
on all types. 
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BIRD-ARCHER’S [iidielseebien 
COMPREHENSIVE 


methods appear satisfactory, it will pay 
you to look into Bird-Archer’s 8-point 
water treatment service. Any or all of 
this comprehensive, efficient service is 
available to you. Talk to your Bird-Archer 
representative about it next time he 
calls. Or, write us now to arrange a con- 
sultation. No obligation, of course. 


What Bird-Archer Does 


1. Surveys Plant—Bird-Archer 
makes a complete study of plant 
operation involving the use of wa- 
ter or steam . . . chicks present 
equipment and past performance. 


2. Studies All Available Water 
— Starting at the source, Bird- 
Archer makes exhaustive analyses 
of water supplies. 


3. Develops Treatment and 
Control Systems—On the basis 
of these comprehensive studies, 
Bird-Archer develops a complete 
system of treatment and control, 
including necessary operational 
changes. 


_ 4, Specifies Equipment that 
May Be Necessary — Bird- 
Archer determines whether instal- 
lation of additional equipment 
will be helpful . . . analyzes bene- 
fits to be derived. 


5. Furnishes Proper Chemical 
Treatments When 8 

For more than a century, 
Bird-Archer has manufactured spe- 
cifical'y formulated treatments to 
solve individual problems. 


6. Instructs Plant Staff—Plant 
rsonnel is carefully instructed 
experienced technicians in the 
application of treatment and con- 
trol . . . teaches simple, accurate 
test procedures. 


. 7.Makes Periodic Check-Ups 
—To make certain that the rec- 
ommended system is providin 
the best ible results, a Bir 
Archer Service Engineer makes 
regular, personal check-ups. 


8. Offers a Laboratory Service 
for Scientific Analysis— Modern 
Bird-Archer laboratories, stafted-by 
trained chemists, specialize in wa- 
ter analyses and research...check 
accuracy of plant control. 


WATER TREATMENT © 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 


NEW YORK - 
IN CANADA: The Bird-Archer Co., Limited, 503 McGill Building, Montreal 


CHICAGO 


iN MEXICO: Colderes y A eri $A, A é 291, Mexice, 0. F. 
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Expandable Strapping 


A steel strap that “stretches and 
snaps back like a spring” is the latest 
achievement of / Gerrard & Com- 
pany. Expand-R-Strap was developed in 
answer to a definite need for a strap to 
hold insulation snugly around tanks, 
etc., which expand and contract in cir- 


cumference. The new strap is a corru- 
gated tempered corrosion resistant stain- 
less steel possessing a spring-like quality. 
It is regularly furnished in 320 foot coils. 
Five feet corrugated and five feet plain 
strap alternate along the entire length. 
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Vertical Pumps 


Ingersoll-Rand Company has pre- 
pared a catalog describing Class APH- 
APK line of vertical, turbine-type 
pumps which are applicable to bulk 
liquid transfer, cooling tower, etc., and 
service where suction is taken from an 
open source. Available in single or 
multi-stage construction, with any de- 
sired column length, pump sizes range 
from 6 to 30 inches, for capacities to 
15,000 gpm and pressures to 250 psi. 
Two size 16 APH pumps are pictured 
on a cooling tower circulating service. 
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Alloy Steel Tubing 


Problems involving alternate grades of 
medium carbon is offered in a new four- 
page bulletin published by The Babcock 
& Wilcox Tube Company. It presents 
condensed data on microstructure, criti- 
cal points, effect of alloy elements, etc., 
for 14 alloy steels used in the production 
of tubular parts 
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Manifold Discherge Piping 

A manual by Farris Engineering Cor- 
poration proposes an approach to the 
design’ of discharge header systems 
based upon the partial or complete elim- 
ination of back-pressure effects on tied- 
in safety-relief valves. Claimed to offer 
typical savings of approximately 75 per- 
cent on the cost of conventional dis- 
charge piping, this manual gives operat- 
ing test data on the company’s complete 
line of FarriSeal and BalanSeal bellows- 
type Safety-Relief Valves, as well as 

ata of general interest to the engineer 
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Masonry Saw Blade 

Clipper Manufacturing Company has 
adapted the diamond blade to the cut- 
ting of concrete and asphalt. It is said 
that streets, building floors, drives, walks, 
runways, etc., can be cut with Clipper 
Diamond Blades and a Clipper Concrete 
Saw. This blade is an addition to the 


series designed for cutting hard-vitreous 
materials on masonry saws. The manu- 
facturer claims that concrete containing 
limestone aggregate can be sliced up to 
ten feet per minute when cutting at a 
depth of one inch. The blades are manu- 
factured in diameters from 8 to 18 inches 
and in thicknesses of 5/32 to 7/64 


inches 


Circle No. 33 on Postcard 


Sealing Compound 

A new compound for sealing gaskets 
and threaded joints of many types is 
being manufactured by the Chicago 
Gasket Company. Known as Graycote, 
it is compounded of six basic ingredi- 
ents, chief of which is a spongy metallic 
pigment locked in a new type of in- 
soluble vehicle. Retention in the no- 
drying vehicle keeps the compound soft, 
creating a permanent seal but allowing 
units to be easily disassembled after 
long periods of time. It also lubricates 
threads to reduce wrench torque and 
allow additional takeup. The manufac- 
turer claims it is ideal for sealing gaso- 
line, distillates, LP gases and jet engine 
fuels 
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Level Control 


According to Fielden Instrument Cor- 
poration, the Model AJ-1 Tektor makes 
possible the level control of practivally 
all liquids and solids. Electrical con- 
tact is not necessary with the material 
under control. The model is housed in a 
dust-tight, splash-proof, die-cast alumi- 
num box with a screw-on cover. The 
electrode, a simple probe, is inserted 
into the container at the level at which 
control is required. A level differential 
of 1/32 to % inch may be obtained. 
Other models are available 
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Transformer Welder 


Designed for general maintenance and 
production welding, the Airco Model 
MCM 200 ampere transformer welder 
manufactured by Air Reduction Mag- 
nolia Company, is a rugged unit with 
easy-to-operate controls. Built for long, 
dependable service in job shops and in- 
dustrial plants, MC has a full 200 
ampere, 50 percent duty cycle, and 
NEMA rating with four variations avail- 
able: 220 volt or a 220/440/550 volt unit, 
each with or without power factor cor- 
rection. Two open circuit voltages are 
provided, 80 volts on the low range and 
55 volts on the high range. 
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Electric Flow Meter 


Instrumentation Data Sheet No, 7.2-2 
by Minneapolis- Honeywell Regulator 
Company, Industrial Division, describes 
metering flows in crude oil or refinery 
products pipe lines and outlines the op- 
erating principles and application of the 
Brown electric flow meter system. The 
bulletin describes how differential pres- 
sure type flow records are employed in 
the operation of pipe line pumping sta- 
tions to assist in locating the source of a 
line pressure drop. 
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VISCO PRODUCTS COMPANY 
INCORPORATED 
City Netione!l Benk Building 
Houston |, Texas 


DEHYDRATING AND DESALTING CHEMICALS @ WHEREVER COST AND EFFICIENCY COUNT 


NOTICE: Visco Prodocts Company 's to manufacture sco (i ng Compounds for ose in the breaking and resol vi oil emulsions. or to grant licenses for 
such f 7 214,784; 2,225,189; 2,908,414; 2,307, 2,31 2 085 ; 2.22) 066; 2.585.554; 2454.08 

a ject matter, ender any and all of 
‘ treating compou will from any vendor, or to prepare the compounds for use or to use the compounds under the 
eto VWiseece Preducts Company. Houston. Texas 
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An enclosed motor for explosion- 
proof requirements has been developed 
by U. S. Electrical Motors, Inc. Made 
in capacities from three to 75 hp., Types 
SE and SES carry the Underwriters’ 
label in Class I, Group D, for highly 
inflammable gases and volatile liquids; 
and in Class II, Groups F and G, for 
combustible dusts. Features incorpo- 
rated include a sealed terminal, elong- 
ated spark-arresting bearing sleeves, 
stream-lined housing, hi-draft ventila- 
tion, removable cover, split hub fan, 
and others. Bulletin No. 1629 describes 
the motors 
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Turbine Maintenance 

Bulletin 832-P, published by Bowser, 
Inc., describes turbine oil conditioning 
(dry type) for turbine generators, blow- 
ers and exhausters, etc. The importance 
of continuous oil maintenance, and the 
factors which oil deterio- 
ration are fully explained by charts, dia- 
Various 
Systems 
and 
also covers a 
insulating oil 
circuit break- 


cause turbine 


grams and phantom views 
of turbine oil maintenance 
their 
bulletin 
maintaining 


types 
are shown with capacities 
dimensions. The 
system tor 
dielectric in transformers, 
ers and switches 
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Sludge Solvent 
Actual 

emulsifiable 

tured by the 


HD, an 
cleaner manufac- 
Magnus Chemical Com- 
proved that a spray of 
HD, mixed with distillate in 
yrtions, will loosen bunker 
other residue from tanks 
containers. By the time a 
safety suit, has com- 
pletely sprayed such a tank, the bond 
of muck and sludge to metal surfaces 
of the tank is loosened and the sludge 
can be flushed off completely. The oper- 
ation is carried out at normal tempera- 
tures and there is no possibility of at- 
tack on the metal according to Magnus 
Chemical Company 
Circle No. 40 on Postcard 
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Cast Irons 

“Nickel Alloyed Cast. Irons, Guide to 
the Selection of Engineering Irons” is 
the latest reference bulletin published 
by The International Nickel Pouheme. 
Inc. Compiled primarily for design en- 
gineers, it presents many valuable 
characteristics of modern nickel cast 
irons and illustrates their broad ac- 
ceptance throughout industry. Illustra 
tions indicate wide industrial usage, in 
all sizes and shapes, to which nickel 
has been put 
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Linear Pressuregraph 

The Electro Linear Stabilized Pres 
suregraph manufactured by Electro 
Products Laboratories is based on a 
system of carrier modulation. It pro- 
vides linear measurement and records 


epee 


pressure-time studies of static, dynamic 
and transient pressures im air, gasses, 
water and viscous liquids. The linear 
outline is viewed directly on the oscillo- 
scope; drift and a is stabi- 
lized; pressure range is from .5 to 10,000 
psi; frequency response ranges from 0 
to over 20,000 cps; while 200,000 sepa- 
rate pressure measurements per second 
are made. A regulated DC anode and 
bias voltage is built in for power supply. 
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Corrosion Research 

The nature of corrosive attack on 
copper and copper alloys is the subject 
of a booklet published by The American 
Brass Company. The technical staff of 
this company has been studying the 
problem for 25 years and “Corrosion 
Resistance of Copper and Copper Al- 
loys” is a summary of their findings. It 
explains the chemical and physical na- 
ture of corrosive attack in its various 
forms. Included is a tabulation indicat- 
ing the relative resistance of 
the principal types of copper and cop- 
per base alloys when dn contact with 
183 different corroding agents. 
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Flow Meter 

A new mercuryless flow 
to feature fast speed of response for 
flow control and continuous range 
change adjustment from 0-20 to 0-200 
inches of water, is described in Minne- 
apolis-Honey well’s Brown Instrument 
Division catalog Number 2281. Operat- 
ing principles of this pneumatic-balance 
iype flow transmitter are covered, as 
well as construction features, typical 
applications, detailed specifications, and 
installation methods. 
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Condensate Return Unit 

selection table pub- 
Roth Company, en- 
ables rapid and accurate selection of 
the correct Roth Vertical Condensate 
Return Unit to fit specific needs. Table 
gives EDR square feet, capacity in 
gpm, receiver capacity in gallons, and 
range of models according to boiler 
pressure. Description of units and speci- 
fications included 


Cirele No 


An easy-to-use 


lished by Roy E, 
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Cathodic Protection 


Cathodic protection for the high-heat, 
high-pressure cracking process prior to 
storage eliminates electrolytic corrosion 
in the open-type condenser boxes in a 
large Cleveland petroleum refining plant. 
Special electrodes were immersed in the 
water from the top of the open boxes 
and direct current was impressed on 
these electrodes which radiated through 
the water to the metal surfaces of the 
piping and the box. The current entered 
the metal surfaces and prevented the 
electro-chemical action which caused cor- 


rosion, One of many installations engi- 


neered by The Harco Corporation, it 
utilizes specially designed selenium rec- 
tiers. Catalog No. C-142 describes com- 
plete imstallation of this system in pe- 
troleum refineries. 
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BROWN DIFFERENTIAL CONVE 


(pneumatic-balance flow transmitter) 








Arrex long and rigorous testing in the 
field, the Brown Differential Converter is 
ready to set new high standards of sim- 
plicity and precision in the measurement 
and transmission of flow. 


Operating on the pneumatic-balance prin- 
ciple, this compact and lightweight unit 
converts differential pressure at the orifice 
into a proportionate output air pressure 
which is a measure of flow. Range is con 
tinuously adjustable, from 0-20 to 0-200 
inches of water. All adjustments are easily 
and simply made, without special tools or 
extra parts 


Applicable to a wide range of continuous 
processes, the Brown Differential Con- 
verter is the forerunner of an entirely new 
series of pace-setting developments made 
possible through Brown Creative Instrumen- 
tation. For detailed information write for a 
copy of new Catalog 2281 . . . and call in 
our local engineering representative for a 
discussion of your process needs. Oftices in 
more than 80 principal cities of the United 
States, Canada and throughout the world. 
MINNEAPOLIS-HONEYWELI REGULATOR 
Co., Industrial Division, 4498 Wayne Ave. 
Philadelphia 44, Pa. 


MINNEAPOLIS 


Honeywell 
“Brow Qustriumedts- 
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Multiple Point Controllers 


Celectray models of Multiple Point 
Indicating Potentiometer Controllers are 
built by the TAGliabue Instruments Di- 
vision of Weston Electrical Instrument 
Corporation. Battery of engine test stands 
pictured, includes ten TAG Celectray 
Multiple Point Indicating Potentiometer 
Controllers used to control temperatures 
in the flow of additional cooling water 
or steam to engine jackets, oil heat ex- 
changers, etc. The unit is in operation at 
Shell Oil Laboratory at Martinez, Calif. 
Each unit has six control points for con- 
trolling six tests at one time with one 
instrument. 
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Rust Prevention 


Petrobase 210, manufactured by Penn- 
yivania Refining Company, is a syn- 
thetic rust preventive composition which 
imparts effective rust preventive proper- 
ties to petroleum oils, petrolatums and 
waxes. Due to inherent polar activity, 
Petrobase 210 used in small quantities 
causes oils and waxes to displace water 
from metal surfaces. This property also 
prevents redeposition of aqueous vapors 
or liquids on the metal surface. Petro- 
base 210 offers humidity protection, 
acidic emulsion or solution displacement 
and salt water immersion and spray 
protection as well 
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Refractories 


“Super Refractories” is the name of 
a booklet released by The Carborundum 
Company. The construction material of 
the refractories offers resistance to cor- 
rosion and abrasion, high hot strength, 
chemical inertness, and a wide range of 
thermal conductivities. The booklet 
treats each of the above properties in 
detail, lists physical characteristics and 
contains photos illustrating various 
shapes. 


Circle No. 49 on Postcard 


September, 1951 


Chemical Pump 
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“TW” Chemical pump is a recent ad- 
dition to the line carried by Nagle 
Pumps, Inc. Available with direct cou- 
pled motor, V-belt drive or overhead 
mounted motor, it features open, high 
efficiency impeller, with low entrance 
losses for operation under low n.p.s.h. 
conditions. The impeller is screwed on 
the shaft. The chemical pump is avail- 
able with impeller and housing of vari- 
ous alloys for handling corrosive liquids; 
large shafting and bearings; double 
stuffing box. Water-end has clamp ring 
assembly which eliminates studs and 
tapped holes. Convenient slippage scal 
adjust‘nent compensaves for wear or 
unequal expansion. Split bearings are 
held together by bolts and nuts and can 
be dismantled with ordinary wrenches, 
or burned or chiseled off it badly cor- 
roded, without harming structure. 
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High Temperature Insulation 


Fibrous silica insulation, Refrasil, was 
first developed by The H. I. Thompson 
Company for installation in jet aircraft 
Further investigations have proved the 
insulation adaptable to thermal and elec- 
trical insulation problems in chemistry, 
petroleum, electronics, etc. The _ 
shows the physical forms of Refrasil. 
typical new use is for sleeving as bel 
tric space separators in thermocouple 
leads. The sleeving may be applied with 
maximum effectiveness where tempera- 
tures up to 1800°F. are encountered. Its 
light weight, minimum bulk and flex- 
ibility, make Refrasil desirable for spe- 
cific insulation problems. 
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Tile Pipe Conduits 

Porter-Hayden Companies, Insulation 
Engineers and Contractors, offer a U- 
Tile Type Conduit as shown in the illus- 
tration. One-pipe installations, or in- 
Stallations having several small pipes 
require the “U” Type. “U” Tiles are 
shipped to the job as flattened cylinders, 
scored longitudinally on both flattened 
sides. Tapping over each scoring with 
a hammer + the cylinders into two 
“U" tiles. e photo shows one of the 
halves in section, the “U” being up-side- 
down. Circumferential scoring at one 
end of the tile is chipped off to pro- 
vide a rough-edged bevel which permits 
the jointing mortar to key and bond 
into the channels formed within the 
tile sections. 
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industrial Gratings 


Bulletin RR-250 is a publication by 
A. O. Smith Corporation describing “In- 
dustrial Floor Gratings and Stair 
Treads.” Four factors are stressed: Ser- 
rated safety tread in both bearing bars 
and cross bars assure positive non-slip 
protection; maximum open area admits 
a greater percentage of light and venti- 
Jating air; easy to maintain because 
“locked-for-life” construction eliminates 
repair and misalighnment problems; 
self-cleaning because of absence of acute 
angles between bearing bars and cross 
bars eliminates dirt-catching pockets 


Circle No. 53 on Postcard 


Miniature Speed Drive ~ 


A miniature variable speed drive with 
ush rod ratio control is described by 

etron Instrument Company’s technical 
data sheet 4C. The ratio of the instru- 
ment is variable from 1/6 to 6 by a total 
travel of 0.375 inches of the push rod. 
Applications are for power devices re- 
quiring remote or automatic control. 


Circle No. 54 on Postcard 
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CHECK ALL THESE 
rfATURES 


and youll appreciate why 
there are more LimiTorque 
Automatic Valve Controls in 
use, than all others. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


e position. 

. Three to four times faster handwheel operation. 
This Unit is mounted on top of valve yoke . . . Stem 
nut is inside and furnished with LimiTorque Unit. Nut 
is directly inside worm gear which drives it. (All 
clutches and connecting sleeves are eliminated.) 

The LimiTorque is designed for plug, butterfly, gate 
and globe valves up to 96” diameter . . . Entire Unit 
and nut can be lifted off valve yoke, by removing 
flange bolts. 

A special high starting torque motor, reduction gears, limit switches are all in one 
weatherproof assembly—and all electrical connections are made to terminal 
boards, easily accessible by removal of watertight cover . . . heat treated helical 
gears and hardened, ground and polished worm and bronze worm gear are used. 

The usual Limitorque “hammerblow™ device allows motor to reach full speed 
before load is engaged. This imparts the “hammerblow” necessary to unseat 
sticking valve. 

Torque seating switch insures tight valve closure without strain on valve parts. 
Protection from damage dve to a foreign object obstructing closing is provided 
during entire closing operation because motor is shut off by thrust exerted on 
valve disc. 

Actuation may be by any available power source such as electricity, air, oil, 
gas or water. 


Write for Catalog L-50 for complete details. Please use your Business Letterhead. 


Philadelph hia Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH - CHICAGO + HOUSTON + LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Copies may be obtained easily and without cost by using Reader Service Postcard. Just circle on the 
cord the identifying key number of each item in which you are interested. Postcards are opposite page 256. 


TUBE CLEANING AND MAINTENANCE—Bal- 
letins. Airetool Manufacturing Co. See advertise- 
ment page 325 
Cirele A2 on postcard 

STLEL FLOOR PLATE—Booklet B-18. Alan Wood 
Steel Co. See advertisement page 298. 

Circle A3 on postcar 

PETROLEUM PUMP-—Bulletin 5287638. Allis- 
Chalmers Manufacturing Co. See advertisement 
page 7 
Circle A4 on posteard 

CENTRIFUGAL BLOWERS—Catalog. Allis-Chal- 
mers Manufacturing Co. See advertisement 
page 9 
Cirele AS on postcard 

FREE BOOKLET—Alcoa Aluminum Heat Ex- 
changer Tubes. Aluminum Company of America. 
See advertisement page 
Cirele A7 on postcard 

ACTIVATED ALUMINA—Literature. Aluminum 
Company of America. See advertisement page 185 
Cirele AB on postcard 

CATALYSTS—Literature. Aluminum Company of 
America. See Advertisement page 279. 

Circle AD on postcard 

CATALYST AND CHEMICALS—Literature. Am- 
erican Cyanamid Co. See advertisement pages 
172 and 173 
Circle All on postcard 

AIRCOOLERS— Booklet. American Locomotive Co. 
See advertisement page 25 
Circle Al2 on postcard. 

INSULATION MATERIALS—Catalog 
Cork Co. See advertisement page 61 
Circle B3 on postcard 

STEAM TRAP-—Booklet. Armstrong 
Works. See advertisement pace 
Circle B4 on postcard 

PNEUMATIC PRESSURE TRANSLATOR—Lit 
erature. Askania Regulator Co. See advertisement 
page 179 
Circle B6 on postcard 

PUMPS—Catalog M. Aurora Pump Co. See adver- 
tisement page 304 
Cirele B7 on postcard 

TUBING—Alloy letter No. 265 
Wilcox Tube Co. See advertisement 
and 29 
Circle BO on postcard 

ELECTRONIC INSTRUMENTS—Bulletin 231 
Bailey Meter Co. See advertisement page 216. 
Cirele BI] on postcard 

CORROSION PROTECTION—Literature. The 
Barrett Division. See advertisement page 302 
Cirele Cl on postcard 

PIPE AND BOLT MACHINE—Bulletin E. Bea- 
ver Pipe Tools. See advertisement page 331 
Circle C2 on postcard 

PORTABLE METER—Data. Beckman Instruments 
Inc. See advertisement page 244 
Circle C3 on posteard 

WATER TREATING SERVICE—Literature: The 
Bird-Archer Co. See advertisement page 260 
Circle C6 on postcard 

PLANT CONSTRUCTION— Catalog. Black, Sivalls 
& Bryson, Inc. See advertisement page 18. 
Cirele C7 on postcard 

TUBLAR HEATERS—Data. Black, Sivalls & Bry- 
son, Inc. See advertisement page 197 
Circle C8 on postcard 

GRATINGS—Bulletin 2365. Blaw-Knox Co. See ad- 
vertisement page 326 
Cirele Cll on postcard 

CONTROLLER~—-Bulletin A120. The Bristol Co 
See advertisement page 17 
Cirele DI on postcard 

HEAT EXCHANGERS—Bulletin 481. The Brown 
Fintube Co. See advertisement opposite page 97 
Cirele D2 on postcard 


Armstrong 


Machine 


The Babcock & 
pages 26 


September, 1951 


PUMPS— Bulletins 
theements pages 7. 
Cirele D4, D5, D6, D7 on postcard, 

PLUG VALVES—Catalog. Cameron Iron Works, 
Inc. See isement page 305. 

Circle D9 on postcard 

INSULATION DATA BOOKS. The Philip Carey 
Mig. Co. See advertisement page 51. 

Circle DIO on posteard. 

CHECK VALVES—Bulletin 3). The Chapman 
Valve Mie. Co. See advertisement page 35. 
Cirele Dil on postcard 

TOWER FSCAPE DEVICE—Folder. Charlie's 
Machine Works. See advertisement page 329. 
Circle D12 on postcard 

HEAT EXCHANGER TUBES—Data booklet 
Chese Brass & Copper Co. See advertisement 
page 250 
Circle El on postcard 

SLIDE VALVE OPERATOR~-Bulletin PR. Cono- 
flew Coro. See advertisement page 283 
Circle ES on postcard 

STEAM JET EVACTOR—Data 
Cnr. See advertisement page 291 
Circle ES on postcard 

TANK SUCTION HEATERS—Literature. Davis 
Encineerine Corp. See advertisement page 299. 
Circle E10 on postcard. 

CATALYST, CHEMICALS—Literature. The Dav- 
ison Chemical Corp. See advertisement pages 
20 and 21 
Circle Ell on postcard. 

STEAM TURBINES—Catalog #00. Dean Hill 
Pump Co. See advertisement page 208. 

Circle Fl on postcard 

SU'TFUR DETERMINATOR- -Data. 
Nvietert Co. See advertisement page 2 
Circle F3 on postcard. 

PETROLEUM CHEMICALS—Free Movies and 
Literature. E. I. du Pont de Nemours & Co. See 
advertisement insert 296-297. 

Circle FS on postcard 

PACKING—Bulletin DMPR. Durametallic 
See advertisement page 306. 

Circle F7 on postcard 

SINE ENTERING MIXERS—Catalog 600. Eastern 
Industries. Inc. See advertisement page 304 
Circle F9 on postcard 

ADSORBENTS AND CATALYSTS—Literature 
Filtrol Corp. See advertisement opposite 
Cirele G3 on postcard. 

GASKETS—Data. Flexitallic Gasket Co. See ad- 
vertisement page 90 
Circle G4 on postcard 

ABSORBENTS— Bulletins 
vertisement page 291 
Circle G6 on postcard 

TECHNICAL SERVICE BULLETIN. Genera! 
Chemical division. See advertisement page 232 
Cirele Gil on postcard. 

MECHANICAL - DRIVE 
GEA-4955. General Electric Co. 
ment pages 80 and 81 
Circle G12 om postcard. 

HEAT EXCHANGERS—Bulletin. The Griscom- 
Russell Co. See advertisement pages 162 and 163 
Cirele H6 on postcard. 

OXYGEN RECORDER —Literature. The Hays 
Corp. See advertisement page 170. 

Circle Hil on postcard, 

TUBE EXPANDERS—Bulletin 80-190. A. L. Hen- 
derer’s Sons. See advertisement page 306. 
Cirele H12 on posteard. 

CORROSION PROTECTION—Data. Houghton 

tories, Inc. See advertisement page 327. 
Cirele Jl on postcard. 


Byron Jackson Co. See adver- 
57 


Croll-Reynolds 


Harry W 


Corp 


Floridin Co. 


TURBINES—Bulletin 
See advertise- 


A Gulf Publishing Company Publication 


PROTECTIVE COATINGS—Catalog. Insul-Mastic 
Corporation America. See advertisement 


page 236. 
Cirele J4 on postcard 
MIXERS Catalog. International Engineering, Inc. 


t 252. 

Circle J5 on postcard. 

ALLOYS —Literature. The International Nickel Co. 
See advertisement 73. 
Cirele J7 on pon = a 

WIRE MESH—Literature. The C. O. Jelliff Mig. 
‘orp. i mt page 3514. 
Cirele J8 on postcard. 

GAGE ILLUMINATORS—Data. Jereuson Gage 
& Valve Co. See advertisement page 324. 
Cirele J9 on postcard. 

INSULATING FIRE BRICK—Data. Johns-Man- 
vil 0. See mt page 74. 

Circle J10 om posteard. 

HEAT INSULATION—Catalog. Kaylo Div 
Owens-Illinois Glass Co. See advertisement 


page 52. 
Cirele JI on postcard. 

HEAT INSULATION—Data. Keasbey & Mattison 
(», See advertisement page 23. 

\Divele J12 on posteard. 
GAS GENERATORS—Bulletin 1-10. The C. M. 
Kemp Mfg. Co. See advertisement page 309 

Citele K2 on postcard. 

STEE!. GRATINGS—Catalog. Kerlow Steel Floor- 
ing Co, See advertisement page 331. 

Cirele K3 on postcard, 

NEENLE VALVES—Bulletin 49-N. Kerotest Manu- 
fecturine Co. See 1 t page 327. 
Circle K4 on posteard. 

CONTROL VALVES—Bulletin $10. 
Mueller. Inc. See advertisement page 
Cirele KS on postcard 

EXPLOSION PROOF LIGHTS —Literature. Kill- 
ark Electric Mfg. Co. See advertisement page 331 
Cirele K6 on postcard. 

ROTATING PLUNGER PUMP —Bulletin L5I 

ci Manufacturing Co. See advertisement 


Kieley & 
308. 


page 273. 
Cirele K7 on postcard 

CORROSION-PROOF EQUIPMENT—Bulletin 
3-U. Maurice A. Kaight. See advertisement 


page 198. 
Cirele K8 on postcard. 

BUBBLE TRAYS — Literature. The Koch Engineer- 
ine Co. isement pages 176 and 177. 
Cirele K9 on postcard. 

WATER WELL SYSTEMS—Catalogs. 1 & 

»wier, Inc. See Ped im ven ng 20. 
Circle K1l on postcard. 

CALIBRATING TANKS—Bulletin. Warner Lewis 
Co. See isement page 329. 

Circle LI on postcard. 

STEEL PLATES AND SHAPES—Literature. Lu- 
kens Steel Co. advertisemont page 68 
Circle L2 om posteard. 

VALVES—Circular 561. The Lunkenheimer Co 
Ser acivertisement page 332. 

Cirele LS on postcard. 

WATER COOLING TOWER-—Bulletin ML-5I. 
The Marley Co. See advertisement page 54. 
Cirele LB on postcard, 

SPEEDRANGERS —Data Book 7525. The Master 
Electric Co. See advertisement page 6. 

Cirele L10 on postcard. 

MIST ELIMINATORS—Bulletin. Metal Textile 

Corp. See advertisement page 316. 


Circle M1 on postcard. 

PROPORTIONING PUMP-—Literature. Milton 
Roy Co, See advertisement page 155. 

Circle M3 on postcard. 

CONTROLLERS—Li . Minneapolis-Honey 
well Regulator Co. See advertisement pages 12 
and 15, 

Circle M4 on postcard. 
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Catalogues— Bulletins 





DIFFERENTIAL CONVERTER—Catalog 2281 
Co. See adver- 





tisement 264. 
Cirele MS on postcard. 
PIPE WELDING FITTINGS—Catalog 48. Mixing 
Co. See advertisement page 258. 
Cir "e on postcard. 
LUBE OIL ADDITIVES—Data. Monsanto Chemi 
cal Co. See advertisement page 45. 


Circle M7 on postcard. 
oupan TURBINES—Bulletin. Murray Iron Works 
See advertisement page 292. 
Sires M9 on postcard. 
OIL AND GAS BURNING EQUIPMENT—Bulle- 
tin 21. a Airoil Burner Co. See advertise- 
ment 
Circle milo on postcard 


CATALYST—Catalog. National Aluminate Corp 
See advertisement page 8. 
Cirele MII on rod | 


STEAM TRAPS—Catalog 751. ¥- H. Nichobon & 
adver 


mt page 5 


Co. ‘tiseme? 
Circle N2 on postcard 

T U a a | WN E CLEANING AND DESCALING METHODS—Lit- 
erature. Oakite Products, Inc. See advertisement 


page 282. 
Circle N4 on postcard 


CENTRIFUGAL PUMPS—Bulletins. Pacific 
oe Inc. See advertisement page 312 
Cirele N8 on postcard 


DIAL THERMOMETERS— Bulletin 51-129. Palmer 
ters, Inc. See advertisement page 50 
for Cirele NIO on postcard 
GREASE KETTLES—Literature. The Patterson 
Foundry & Sanne Co. See advertisement page 


fourth cove 
ECONOMICAL Circle NI2 om postcard 


FLOATING SHANK GAGES—Literature. Pen- 
thy Injector Co. See advertisement page 155 
and Circle Pl on postcard 
AUTOMATIC VALVE CONTROLS—Catalog 
L-50. Philadelphia Gear Works, Inc. See adver- 


tisement page 266 
DEPENDABLE Circe PS on postcard 
PERCO PROCESS—Literature. Phillips Petroleum 
Co. See advertisement page 240 
Operation of Circle P6 on postcard, 
GAS DRYING SYSTEMS—Data. Pittsburgh Lec- 


trodryer Corp. See advertisement page 
Cirele P7 on postcard 


* PUMPS COOLING TOWERS—Bulletins. J. F. Pritchard & 
Co. See advertisement 288 


ec 2 
Cirele P12 on postear 


* FANS BLENDER—Literature. %Proportioncers, Inc% 
See advertisement second cover 
Circle Qi on postcard 


pg JTTERFL Y VALVES Data R-S Products Corp 
COMPRESSORS "235s" 
Cicle Q3 on postcard 
VALVES—Catalog. Reading-Pratt & Cady Division 
See advertisement “tis. 
Cirele QF on room 
PLANT CONSTRUCTION—Data. The Refinery 
: . " 2 Cagineesing Co. See advertisement pages 188 
Whiton Vertical Turbines, available in various types Circle QS on postcard 
SCIENTIFIC INSTRU MENTS—Bulletin 50. Re- 
and frame sizes up to 600 Horsepower. finery Supply Co. See advertisement page 2% 


Circle Q6 on postcard. 
=~ STEELS ~y 4 Republic Steel Corp. See 
> ° = advertisement 
Solid Steel Rotor design assures high efficiency for Circle i? on poncurd 


CONDENSER TUBES—Data. Revere Copper and 


. . B I See advert t 18 
low-speed, direct drive. Py — yee 


BUTTERFLY VALVES—Data. W. 5S. Rockwell 
d d Co. See advertisement e 328. 
Q : 4 a Circle QI2 on postcar 
Vv equirreqc ...uU 
Where dependable vertica rive is f BALL VALVES—Folder v -4. Rockwood Sprinkler 
Co. See advertisement page 16 
Whiton Cirele RI on postcard. 
, | CONDENSER TUBE BOOKLET. Scovill Manu- 
facturing Co. See advertisement page 47. 
° . Circle R3 on postcard 
Send for complete information. | ROTARY SHAFT SEALS—Data. Sealol Corp 
See advertisement page 27 
Circle R4 on postcard 
AIR OR GAS CONDITIONING BQUIPAENT— 


( 
ve hilen W i iT 0 N M AC H | N E C 0 vertsement pose 108. of America. See ad- 
nei OL s ircle 2 on postcar 
1626 EAGHANGER TURE TESTER_Du, shit De 
| Cirele R7 on postcard. 
ia Ke) jelely 14, CONN., U. S. A. | "See adveriuement pany 288. Pump Valve Co 
tvetle on ostcar 
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She pls oom 
of oils, waxes and 
greases is an im 


Whether the de- 
sired sulfur content 
be high or low, it 
is necessary to 
know exactly what 
amount is present. 


The combustion 
method offers a 
rapid and sure 
means of determin- 
ing sulfur in the 
wide range of per- 
centages and ma- 
terials encountered 
in the oil and 
grease field 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis 
can be made in less than five minutes. 


Carbon determinations on organic com- 
pounds are being 
in as little as 
two minutes with the 
Dietert-Detroit No. 
3003 Carbon Determi- 
nator, 


This method can be 
applied to any petro- 
leum product. One 
example of the use- 
fulness of this method 
is the analysis of 
cracking catalyst for 
carbon content. 


Leading oil com- 
panies* are taking 
advantage of these 
versatile, time-saving 
determinators. Write 
to Dept. P-4 for de- 
tailed information on 
how you can apply 
rapid carbon and sulfur analysis to your 
problems. 


THE SHELL OfL COMPANY 
Two typical wsers— } THE PURE OIL COMPANY 


CONTROL EQUIPMENT 


‘DIETERY 


9330 ROSELAWN «© DETROIT 4, MICH 
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HEAT EXCHANGERS & PRESSURE VESSELS— 


advertisement page !1. 
Circle R9 on postcard. 
SAFETY GRATING—Data. A. O. 
advertisement page 
Circle R10 on poteerd. 

ACID RESISTANT GLOTEING~ Sains 526. 
Standard Safety Equipment Co. advertise- 
ment page 310. 

Circle S1 on postcard. 

STEAM TRAPS—Catalog 68-R. Strong, Carlisle 

& Hammond Co. See advertisement page 281. 


Smith Corp. 


Circle S3 on postcard. 
DIRECT FIRED HEATERS—Bulletin V-45. Stru- 
thers See advertisement page 31. 


Wells Corp. 
Circle S4 on postcard. 


WELDING wrrraegs & FLANGES— Data sheets. 
a Forge & Pipe Works. See advertisement 

Ge cle S7 om postcard. 
ag hy INSTRUMENTS Seton 98097. Tay- 
I advertisement 


nstrument 
210 and 211. 
pes S8 on postcard. 
Cee De. ADDITIVES—Data. Tennessee East- 
advertisement page 22. 
Gaeta s S9 on postcard. 
STEAM TURBINES—Bulletin S-116. The zeny 
Co. See advertisement page 


Steam Turbine 
Circle S10 on postcard. 


PIPE INSULATIONS—Catalog 76-109, Union As- | 
bestos & Rubber Co. See advertiseme } 


mt page %6. 
Cirele os on AS ag 
FLAME ARRESTERS—Literature. The Vapor Re- 
Covery System Co. See advertisement page 95. 
Cirele T6 on postcard. 
ALLOY ~— AND BOLTS—Catalog. Victor 
See advertisement page 328. 
Cirele 1 on st 
FILM TYPE EXCHANGERS—Bulletin HE-?. 
a, , Vogt hine Co. See advertisement 


Gircle 19 on postcard. 
HARD-FACING ALLOYS—Literature. Wall-Col- 
monoy Corp. See advertisement page 264. 
Circle Tio" on postcard. 
COOLING WATEK TREATERS— Literature. Wal- 
lace « Tiernan Products, Inc. See advertisement 


page 295. 
Circle T11 on postcard. 
PLUG VALVES—Literature. Walworth Co, See 
advertisement page . 
Circle T12 on postcard. 


mt Co. See 
Circle U2 on postcard. 
PIPE FITTINGS—Bulletin A3-50. Watson-Stillman 
Co. See advertisement page 253. 
Circle U3 on postcard. 
DIAL THERMOMETERS—Literature. Weston 
Electrical Instrument Corp. advertisement 


page 234 
Cirele U4 on postcard. 
COOLING SYSTEMS—Booklet. C. H. Wheeler 
Mig. Co. See advertisement page 219. 
Circle U6 on postcard 
PROCESS EQUIPMENT—Data. The wa 
Manufacturing Co. See advertisement page 2 
Cirele U7 on postcard. 
a gs TURBINES— Literature, Whiton Machine 
See advertisement page 268. 
Gives U8 on postcard. 
7s EXPANDERS—Literature. LF Gustav 
iedeke Co. See advertisement page 310. 
Cink U9 on postcard 


COOLING TOWER—Literature. Water fates 


tisement page 


ACID PUMPS—Data i R. Wilfley & Sons. See 


advertisement page 
Circle U10 on postcard. 
TUBE CLEANERS—Bulletin. Thomas C. Wilson, 
Inc. See advertisement page 277. 
Circle UI] on postcard. 








100% Serrated 
SAFETY GRATING 
BY A.0. SMITH 


’ en am ye ery 
i rane a best ow ste 


running boards 

A. O. 26. Sith now offers yous 100 
serrated safety grating. Both bearing 

and cross are serrated for 

100% non-slip safe footing under 

all conditions. 


Rely upon A. O. Smith, known for its 
three quarters of a century of engi- 
neeri achievements in automo- 
tive, chemical, brewing, petroleum 
and other fields for: 


Floor grating ¢ Stair treads 
Cetwetks @ Trenching © Manweys 
Running boerds 


AO.Smith 


District Offices: Chicage 4 + Dalles 2 
Heuston 2 « Les Angeles 22 + New York 17 
Pittsburgh 19 + Tulse 3 
CERTAIN TERRITORIES STH 
AVAMABLE TO DISTRIBUTORS 





CENTRIFUGAL PUMPS—Catalog. Worthi 
Pump & Machine Corp. See tisement op- 
posite 193. 

Circle V2 on postcard. 
TY are Comte. Worthington ay 4 & Mach- 
vertisement page 247 
Circle 7 postcard. 

STEAM TRAPS—Booklet. Yarnall-Waring Co. See 
advertisement page 45 
Circle V6 on postcard. 

a A erates AND SOLVENT EX- 

TORS—Bulletins. Otto H. York Co. See 
mt page 315. 
Chole. V7 on postcard. 
EXPANSION JOINTS—Folder. Zallea Brothers. 
advertisement page 223. 
Circle V8 on postcard. 


September, 1951—A Gulf Publishing Company Publication 





A. ©. Smith 


Corporation 
Grating 3a Dept. PR-95 ’ 


Without obligation send me com- 
need information on your Safety 
rating. 





Name 

Firm __ 

Address —s = 

Cer Zone___ State... 
{] 1 am interested in a Distributorship. 
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TRADE-MARK 


Why NATIONAL Graphite Anodes are 
best for cathodic protection 





@ Positive control in any moist dition; just chang 
@ tap on the rectifier to raise or lower current input 
as required. 


@ Perfect for use in high resistance soils. 
@ Longest life of any anode material obtainable. 


@ Lowest-cost, long-range protection. 


@ Thoroughly tested and proved in service for 
more than 20 years. 


@ Also, complete and sure protection in 
sea water — indefinitely. 


The term “Notional” is a registered trade-mark 
of Union Corbide and Carbon Corporation 


230 East 42nd Street, New York 17, M. Y¥. 
District Sales Offices : 

Atlanta, Chicago, Dallas, Kansas City, 

New York, Pittsburgh, San Francisco 


In Canada: National Carbon Limited 
Moatreal, Toronto, Winnipeg 


Cathodhe 





’ 7 - 
ns ~ 


NATIONAL graphite ground anodes 


are the answer! 


Because of leaks in the piping, the city of Detroit, 
Michigan, would have spent $80,000 on space heaters 
— resulting in a far less efficient heating job —to replace 
their radiant-heating systems installed under two large 
maintenance and storage garages. 

The two garages handled 1000 buses. . . had 500,000 
square feet of floor space. Their floors were heated by 
110,000 feet of buried iron and steel pipe in 233 heat- 
ing panels. Purpose of the buried heating unit was to 
melt snow and ice from the undersides of the buses 
during storage in preparation for maintenance work. 
Detroit, like many other cities, uses sale for ice and 
snow removal. The melted snow, therefore, formed a 
corrosive, salt-water solution. When this salt water 
soaked down among the buried pipes, it caused cor- 
rosion leaks. 

Detroit's answer was to install cathodic protection, 
using graphite ground anodes to protect the metal 
piping. Sixty-eight 4” x 40” “National” graphite an- 
odes were placed under each garage. Two anodes 
were placed in each hole made through the concrete 
floor, the holes being spaced 57’ to 102’ apart. Cost of 
this installation, which is providing ample protection, 
was only $15,000. 


DO YOU HAVE A SIMILAR PROBLEM? 


CATHODIC PROTECTION 
MAY BE YOUR ANSWER! 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 








Fundamental Physical and 
Chemical Data 





Volumetric and Phase Behavior of 
Propene-Propane System. H. H. Reamer 
anp B. H. Sace. Ind. Eng. Chem., 43 
(1951), pp. 1628-34 

The compositions of the coexisting 
phases of the system propene-propane 
were studied at five temperatures be- 
tween 10° and 190° F. Equilibrium ratios 
were established and the data were 
smoothed by use of the quotient of the 
actual equilibrium ratio and that pre- 
dicted from Raoult’s law. At the lower 
pressures uncertainty m measurement of 
pressure limited the accuracy of the re- 
sults, whereas at the higher tempera- 
tures the measurements of composition 
were the primary source of error. The 
molal volumes of two mixtures were de- 
termined at seven'temperatures between 
10° and 400° F. for pressures from 
200 to 10,000 pounds per square inch 
The data indicate for propane pro- 
gressively smaller deviations from 
Raoult’s law as the temperature is de- 
creased, but a minimum deviation for 
propene is shown at approximately 100° 
F. The maximum deviation was for pro- 
pane at 190° F. and at those composi- 
tions near pure propene. Only small 
deviations from an additive volume re- 
lationship were found throughout the 
entire range of pressures and tempera- 
tures. The maximum deviation near the 
critical states of the system was 1.7 per- 
cent for a mole fraction of 0.6289 pro- 
pane at 600 pounds per square inch and 
220° F. The data are presented in detail 
in tabular and graphical form and a bib- 
liography of 16 references is included 


= 
An Improved Type of Vapour-Liquid 


THORNTON 


Equilibrium Still. Joun D 
(1951), pp. 


Journal of Applied Chem., 1 
237-9. 

The author briefly reviews the various 
types of stills that have employed to 
date in determining vapour-liquid equi- 
libria and points out the disadvantages 
of the various apparatus. The apparatus 
described in the paper was designed to 
minimize the defects of the previously 
used apparatus. The main features are 
a Cottrell pump with a separate liquid- 
phase trap and a vacuum-jacketed va- 
pour trap Systems can be investigated 
that give two-phase vapour condensates. 
for accurate measure- 
temperature 


Provision is made 
ments of true equilibrium 
under well-defined pressure conditions, 
the effect of hydrostatic head on tem- 
and phase compositions being 
The apparatus is de- 


perature 
entirely eliminated. 
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scribed in some detail and a diagram, as 
well as a photograph, are presented. A 
bibliography of nine references is in- 
cluded. 


Equilibrium Flash Vaporization of Pe- 
troleum Crude Oils or Fractions, Method 
and Apparatus for Determination. Don- 
aup F. Ornmer, E. H. Tew Eyck, anp 
Stantey Tourn. Ind. Eng. Chem., 43 
(1951), pp. 1607-13 

In the design of equipment for the 
separation of multicomponent mixtures 
it is necessary to have data on vapor- 
liquid equilibrium relations at points 
representing different amounts vapor- 
ized. These data are ordinarily referred 
to as “equilibrium flash vaporization 
curve.” The authors present a new. ap- 
paratus and procedure for the study of 
these vapor-liquid phase relations. This 
is a recirculating still similar to those 
that have been used in the study of 
binary and ternary systems Daia are 
presented at atmospheric and subatmos- 
pheric pressures for equilibrium condi- 
tions and with measurement of entrain- 
ment and pressure drop. A number of 
petroleum fractions and stocks have been 
studied 


Viscosity Behavior of Gases. L. A 
Bromiey anp C. R. Wirxe. Ind. Eng. 
Chem., 43 (1951), pp. 1641-8 

The authors note that a need has ex- 
isted for a review of methods for pre- 
diction of gas viscosity including the 
effects of pressure, temperature, and 
composition, and for the presentation of 
these methods in convenient form for 
engineering use. The article includes 
charts for predicting the effect of tem- 
perature at low pressures based on the 
refined kinetic theory of Chapman and 
Cowling as developed by Hirschfelder, 
Bird, and Spotz. The required constants 
are tabulated for the common gases and 





These abstracts from the current 
lit ci and technology 
(not including trade journals easily 
available) were prepared by Drs. 
Leslie and Coats of The Leslie Lab- 
oratories, Traver Road, Ann Arbor, 
Mich.. which will supply, at cost. 
photostatic copies of original arti- 
cles. Complete or limited bibliog- 
raphies covering special topics by 
title, by abstracts, or in complete 
manuscript, also may be had by 
arrangement with the laboratories. 
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methods of estimation of unknown values 
are presented. Detailed tables of tem- 
perature functions are given for use when 
high accuracy is necessary. Curves based 
on the work of Uyehara and Watson 
were constructed to estimate the effects 
of pressure and temperature on viscosity 
of gases at high pressures. Constants for 
gas mixture viscosity equations are 
given in graphical form for simplifying 
the calculation of viscosity in multi- 
component systems. The methods of 
predicting gas viscosity are reviewed 
and compared. The authors of the 
opinion that the charts and simplified 
equations given will materially reduce 
the numerical calculations ordinarily re- 
quired, and yet yield results that are 
sufficiently accurate for most engineer- 
ing purposes. 


Thermal Analysis of the System So- 
dium Stearate-Cetane. F. H. Stross anp 
S. T. Aprams. Jour. Am. Chem. Soc., 73 
(1951), pp. 2825-8. 

Literature data on the phase behavior 
of anhydrous sodium stearate in hydro- 
carbons do not give a clear or consistent 
picture, probably because of the pres- 
ence of traces of water in the system 
studied. The authors obtained data on 
the system sodium stearate and cetane 
in a specially designed calorimeter ca- 
pable of measuring small temperature 
changes that accompany phase changes 
Supplementary observations were made 
using polarized light. The phase dia- 
gram constructed indicates that there is 
no appreciable interaction between soap 
and cetane below about 140° C. At 
higher temperatures the transition tem- 
peratures of the soap are depressed by 
addition of the solvent. This depression 
was found to be constant over most of 
the temperature range studied. Approxi- 
mate measurements of the latent heats 
involved were made and the total molal 
latent heats for sodium stearate and 
summed partial mola! latent heats for 
the soap in the solvent were found to be 
approximately 10,700 g. calories. 


Mixed Hydrocarbon Solvents for Fatty 
Acids and Their Triglycerides. Ricuarp 
BocasH anp A, Norman Hiscon. Chem 
Eng. Progress, 47 (1951), pp. 347-53. 

The solubility of fatty acids and their 
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The Whitlock Manufacturing Co. 75 South Street, Hartford 10, Conn. 














Science and Technology 





triglycerides in solutions of methane and 
propane were studied and compared 
with the relationships in pure propane. 
The addition of methane effectively low- 
ers the critical solution temperature for 
a given solute. Data are presented for 
the system stearic acid-propane-methane 
at 85.4° C. and 71.2° C. and for the sys- 
tem trimyristin-propane-methane at 69.6° 
C. and 61° C. The corresponding critical 
solution temperature for the propane bi- 
nary solution is 91.4° C. for stearic acid 
and 79.4° C. for trimyristin. The authors 
present evidence of the importance of 
solvent density and compare the results 
with predictions from a generalized sol- 
ubility equation of Hildebrand. The use 
of methane increases the versatility of 
propane as a selective solvent. A bibli- 
ography of 16 references is included. 





Chemical Composition and 
Reactions 


Catalytic Esterification of Olefins with 
Organic Acids. R. D. Monrtw anp A. E. 
Bearse. Ind. Eng. Chem., 43 (1951), pp. 
1596-1600 

The production of esters by the cata- 
lytic esterification of olefins with organic 
acids offers a possible method of con- 
verting by-product refinery olefins into 
more useful and valuable products. The 
object of the work done was to find a 
suitable active and effective catalyst. 
Boron fiuoride and hydrogen fluoride in 
admixture is a particularly effective cat- 
alyst in promoting esterification of ole- 
fins with organic acids. Isopropyl acetate 
was prepared from propylene and acetic 
acid in 80 percent yield. Catalyst recov- 





| ery and reactor corrosion were studied 


Formation of ether is also promoted by 
the mixed fluoride catalyst. The corro- 
sion problem was largely overcome by 
the use of a pressure reactor constructed 
of No. 316 stainless steel, the corrosion 


| of which was found not to be serious 


under the required conditions. A_bibli- 


| ography of 28 references is included 
ph) 


Addition of Hydrogen Sulphide to 
Iso-Pentene with Aluminum Chloride as 


| Catalyst. A. J. van Riemspryx, J. van 


Sreents, anD H. I. Waterman. Jour. Inst 
of Petroleum, 37 (1951), pp. 265-9 

The investigation was concerned with 
the aaldition of hydrogen sulphide to ole- 
fins under the influence of aluminum 
chloride or solutions of aluminum chlo- 
ride in mercaptan and/or thioether. The 
greater part of the work was done with 
2-methylbutene -2. The tertiary - amyl 
mercaptan was formed. This, however, 
added to the olefin, giving di-tert-amyl 
thioether. Aluminum chloride compounds 
with mercaptan or with the thioether 
are more suitable catalysts for the addi- 
tion reaction than pure aluminum chlo- 
ride. Under the reaction conditions, 
tert-amyl mercaptan and tert-amylthio- 
ether can be converted each into the 
other, in the presence of catalyst and 
H.S. An equilibrium is indicated. Pre- 
liminary experiments with other olefins 
yielded results analogous to those ob- 
tained in this work. The yield was found 
to be small for primary and secondary 
olefins, but tert-olefins reacted rapidly. 


Investigation Into the Olefinic Com- 
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Reduce main tenance 
with D-F §-E Joints 


Shortages of manpower require you to bul otanins in 
your lines. *Directed-Flexing Self-Equalizing, an 
of Badger Expansion joints, assures all-curve fexing in the 
corrugated ber. Thus, localized flexing stresses cannot form 

. metal fatigue cut to a minimum ... breakdowns are 
virtually eliminated. 

But that's not the whole Badger story. In addition to 
controlling the flexing movement within each corrugation, the 
specially designed Self-Equalizing Rings clso control intra- 
corrugation movement. For unbeatable stamina be sure you get 
the exclusive Badger combination — Directed-Flexing Self-Equaliz- 
ing — when you buy .. . specify Badger Expansion joints for 
every job. 
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Only Badger Expansion Joints have Directed-Flexing 
Self-Equalizing rings which progressively control the 
movement of the all-curve corrugations. 
Pius 5 other big features 
@ Packless . . . pressure-tight single tube — 
auiben 00 wail 
@ Compact... approximately the size of flanged fitting 
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Look into this pump... 


This rotary pump is unique. It’s o positive displacement pump with 
many for you who ore processing, storing, 
shipping, or distributing asphalt. This is a pump which handles jobs 
no other pump can undertake —o pump which gives months and 
yeors of service where other pumps break down in a matter of doys. 


It’s the KINNEY SD Rotating Plunger Pump 
It's ruggedly built. it’s simple; hes no 
valves, blades, springs, or gaskets. Unusually 
lerge suction and discharge openings make it 
ideal for handling asphalt and other viscous 
materials. 
volumetric efficiency. 
There’s on SD Pump for every asphalt 
handling job . . . in capacities from 2 GPM to 3000 GPM... 
plain or steam jocketed. Send covpon for complete details, 
KINNEY MANUFACTURING CO., Boston 30, Mass. Representatives 
in New York, Chicago, Cleveland, 
Houston, New Orleans, Philadel- 
phia, Los Angeles, Sen Francisco, 
Seattle, and foreign countries. 
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Please send Kinney Liquid Pump Bulletin L51. 
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Deluge Systems, Wet 
Pipe Systems, Dry Pibe 
Systems, Water Spray 

Systems, Rate- 
of-Rise Sprinkler Sys- 
tems, Foam and 
Carbon Dioxide Extin- 
guisher System: 


A serious fire, yes, but no “total loss”—thanks to 
the protection of adjacent equipment by smothering 
blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 
Actuated by rate-of-rise thermostats, this system 
sounds an alarm and instantly throws a dense, 
quenching fog of water on the danger spot—either 
qusingpaleting or controlling the blaze while protect- 
ing adjacent equipment. 

A Blaw-Knox System engineered for the fire hazards 
existing in or around your plant is a most effective 
weapon against fire's toll. Your insurance savings as 
they accrue applied to its cost—provide you with the 
utmost in fire protection plus a good financial invest- 
ment...Glad to consult with you and submit an 
estimate without obligation. 


BLAW-KNOX SPRINKLER DIVISION 


of BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Cities 
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ponents of a Pennsylvanian Crude Oil. 
F. A. Haak anp K. van Nes. Jour. Inst. 
of Petroleum, 37 (1951), pp. 245-54 

In general, olefins are assumed not to 

present in crude mineral oils, and 
their presence in distillate fractions has 
been attributed to cracking. However, 
the presence of trans-olefins in Pennsyl- 
vania crude has recently been demon- 
strated by spectroscopy work conducted 
in an effort to find out more about the 
general structure of the olefins occur- 
ring in Pennsylvania crude oil. Compari- 
son of spectroscopic data with the re- 
sults of chemical analyses showed that 
other types of olefins, not detectable by 
infra-red spectroscopy, are present 
Careful fractionation resulted in the iso- 
lation of cyclic non-aromatic olefins in 
100 percent concentration. The non 
cyclic non-aromatic olefins could be iso- 
lated only partly, and were obtained as 
a 45 percent concentrate. The olefins 
consisted of di-, mono-, and non-cyclic 
olefins, their average cyclicity being 
somewhat less than that of the saturated 
part of the fraction 


Polymerization of Isobutene by Boron 
Trifluoride. Atwyn G. Evans. Journal of 
Applied Chem., 1 (1951), pp. 240-2 

The polymerization of isobutene by 
BF, requires a co-catalyst. The true cat- 
alyst for the polymerization is the com- 
plex of the BF, and the co-catalyst. In 
polymerizing isobutene a low tempera- 
ture is needed for production of a high 
molecular weight polymer. At tempera- 
tures such as —100° C., the BF;-cata- 
lysed reaction is practically imstantane- 
ous. However, if the olefin and catalyst 
are sufficiently pure, the reaction does 
not occur, even at low temperature. Wa- 
ter, tertiary-butyl alcohol and acetic acid 
have been found to act as co-catalysts 
for the BF,-isobutene reaction at room 
temperature 





Products: Properties, 
Utilization and Analysis 


Gum Formation in Shale-Oil Naphtha. 
G. U. Dinneen ano W. D. Bicxet, /nd 
Eng. Chem., 43 (1951), pp. 1604-7 

Shale-oil naphtha when first distilled 
ranges from pale yellow to amber color, 
but, if exposed to room conditions, it 
will become dark purple and start to 
deposit gum on the sides of the con- 
tainer within a short time. Large quan- 
tities of gum are produced within hours 
or days. The work reported in the paper 
was undertaken to establish the factors 
responsible for this instability. Gums 
from shale-oil naphtha contain about 8 
percent nitrogen. In this they differ from 
the gums from petroleum naphthas. The 
nitrogen comes from both pyrrole and 
pyridine-type compounds in the naphtha 
Oxidation is more important than light 
or heat in the formation of gum from 
shale-oil naphtha. Upon exposure to ac- 
celerated oxidizing conditions, the rate 
of gum formation is very rapid at first, 
but decreases sharply after about one 
hour 

Notes on the Lubricating Effect of 
Colloidal Graphite. E. A. Smita. Jour 
Inst. of Petroleum, 37 (1951), pp. 255-8 

The purpose of the work was the 
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Every day more industries are buying Enjay 
chemicals. Industrial users know that the 
solvents and chemicals sold under the 
ENJAY* Oval Trade-mark are famous for 
high-quality and dependability. 
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ENJAY markets this wide range of industrial chemicals: ENJAY products are 


Petrohol 91 (Isopropyl Alcohol) Methyl Ethyl Ketone Aromatic Tars marketed in bulk 
Petrohol 95 (isopropyl! Alcohol) Ethyl Ether Paratone orin quantities to fit 
Petrohol 99 (Isopropyl! Alcohol) Isopropy! Ether Parapoid 
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tsoocty! Alcohol Polypropyienes Paranox 
Isopropyl! Acetate Butadiene Paraflow 


Secondary Butyl Acetate lsoprene Vistanex ENJAY COMPANY ’ INC. 


Acetone Dicyclopentadiene Naphthenic Acids : 15 W. Sist St., New York 19, &.¥. 
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evaluation of the lubricating action of 
graphite in the form of dry films and as 
a solid colloidal dispersion in oil. Meas- 
urements made using natural and elec- 
tric-furnace graphite indicated no notice- 
able differences between the two prod- 
ucts. It was found that colloidal graphite 
minimizes metal pickup between sliding 
metal surfaces. The coefficient of friction 
of graphite on graphite was found to be 
less than unlubricated metal on metal 
and less than mineral oi! under boundary 
conditions, Friction values of a graphited 
surface were found to be lower in the 
presence of an oil than either the graph- 
ite film alone or for the oil alone. Ap- 
parently this is caused by the higher 
adsorption of the oil on a graphited sur- 
face than on a metal surface. It is im- 
portant that the rticle size of the 
graphite be small if the rubbing speeds 
are high. Flake graphite failed to lubri- 
cate at any but the lowest speeds because 
it is not absorbed on the metal. Tem- 
perature has little effect on the coefficient 
of a graphited oil surface. When the 
temperature increases the coefficient of 
friction increases if plain oil is the lubri- 
cant. The maximum action of colloidal 
graphite in an oil is obtained when an 
adsorbed graphoid surface has been 
formed on the rubbing faces of the me- 
chanical equipment. 


The Role of Peroxides in the Corro- 
sion of Lead by Lubricating Oils. B. S 
Witson anv F. H. Garner. Jour. Inst. of 
Petroleum, 37 (1951), pp. 225-38 

The mechanism through which soft 
bearing metals are corroded by lubricat- 
ing oils undergoing oxidation in an en- 
gine is not well understood. It is known 
that acids are produced and, in some 
oils, compounds of a peroxide nature 
are formed, possibly as intermediate 
compounds that exist for only a short 
time. The present work was concerned 
with the investigation of such peroxide 
compounds, their formation and relation 
to the degree of oxidation, and their 
effect on the rate of corrosion of lead 
Both white oil and engine oil were stud- 
ied. With white oils the results show a 
similarity between the shapes of the 
curves obtained from peroxide content 
and rate of corrosion, but dissimilarity 
between these and the curves for acid- 
ity. For engine oils the curves for perox- 
ide content and rate of corrosion show 
some similarity during continuous-oxida- 
tion experiments, but there was no sim- 
ilarity between either of these curves and 
the curves for acidity. After oxidizing 
the oils in the absence of lead, for the 
period, the oils were highly corrosive to 
lead, but this heavy rate of attack de- 
creased quickly if they remained in con- 
tact with the metal. For the oils studied 
the peroxides generated were only capa- 
ble of producing slight corrosion in the 
absence of air. The work shows the im- 
portance of peroxide and of atmospheric 
oxygen in the mechanism of corrosion, 
thus supporting the theory that the 
metal is oxidized before reacting with 
acid 


Recovery of Inorganic Ash from Pe- 
troleum Oils. Radiochemical Evaluation. 
L. O. Morcan anv S. E. Turner. Ana 
lytical Chem., 23 (1951), pp. 978-9. 

In the operation of fluid catalytic 
cracking processes it is desirable to have 
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put and minimize down-time. The improved Model 
TP-301 is the only tube cleaner which can remove de- 
posits from completely plugged heat exchanger tubes 
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THIS NEWS TRAVELS FAST! 


Where there's the WILL, “Sealol” is the WAY to 
get better sealing of rotary shafts. This balanced 
pressure mechanical shaft seal has proven itself ia 
countless applications, handling the widest 

of fluids, remperatures, pressures, and shaft 


HERE ARE A FEW RECENT 
SEALOL” APPLICATIONS: 


“SEALOL” 
FCB Water Seal 
(water 55 
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“SEALOL” 
Chemical Pump 
Seal (dye 
liquor 20 PSI, 
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“SEALOL” 
Seal for Power Take-Off 
... Gas Turbine Engine 
(oil mist 5 PSI,6000 RPM) 


If you have a sealing . ; 
lem, chances are “SEALOL” CAN SEAL 
rite for engineering rec dations. 
Corporation, 45 Willard Ave., Providence 5, R. I. 
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information concerning the amounts of 
inorganic contaminants in the feed 
stocks. The most widely used method of 
determining inorganic ash is the stand- 
ard ashing procedure of the A.S.T.M 
However, inorganic components can be 
lost by volatilization, or through me- 
chanical loss during combustion. The 
study reported in the paper was made 
in an attempt to evaluate the significance 
of the possible errors. Radiochemical 
techniques were used to trace the me- 
tallic components of contaminants added 
to several typical oils and handled in the 
standard combustion and ignition proc- 
esses. Practically complete recovery of 
iron, calcium, and sodium tracers was 
obtained when they were added to the 
oils as naphthenes, salicylates, and in- 
organic salts, if the combustion was 
effected at less than 550° C. It was found 
that traces of water or other sources of 
surface turbulence during combustion 
led to the losses 


Mineral Oil as a Wool Lubricant; 
Emulsification of Blends of Mineral Oil 
and Wool-Wax Alcohols. E. V. Trurer 
Jour. of Applied Chem., 1 (1951), pp. 
254-7 

The difficulty of removing mineral oil 
from wool by emulsification with soap 
and soda is caused by the high adhesion 
between wool and mineral oil, which is 
aggravated by the high interfacial ten- 
sion between mineral oil and water. A 
small percentage of oley! alcohol added 
to the mineral oil increases the efficiency 
7% scouring, the best results being ob- 
tained with a blend containing 7 percent 
of oleyl alcohol Wool fabric oiled with 
5 percent of this blend retained less than 
one-half percent of oil after scouring, 
whereas with mineral oil alone the resid- 
ual oil was 2.1 percent. Wool wax con- 
tains alcohols that, when mixed with 
mineral oil, give blends that are stable 
and easily removed from wool. The flash 


Chemicals Wanted 

The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 
lantalum nitride 
Zirconium silicide 
Tungsten carbonyl 
n- Tetradecyldimethylamine 
p- Vinylaniline 
Vinyleyclobutane 
Tri-(-o-chlorophenyl) phosphate 
5-Methvl-3-heptanol 
3-Methyl-4-nitroaniline 
Bromosuccinic acid 
ortho-Nitrophenylmethylcarbinol 
ortho-Nitrostyrene 
Heptanone-3 
3-Carboxy-9, 

10- Dihydroxyanthracene 
p-Allylaniline 
Methylfuoroform 
3,3-Dichloropropene-1 
2-lodo-3-methylbutane 
1,1-diiodo-2-meth ylpropane 
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with the otl industry 


During its brilliant 50-year history, the Southwest's oil 
industry has found ALCOA Chemicals make “good part- 
ners for good products.” Remarkably versatile, these 
Aluminas and Fluorides have gone hand-in-hand with the 
Industry's progress—working wonders, increasing produc- 
tion, improving quality, reducing costs. They have a wide 
scope of beneficial applications. We'll gladly tell you how 
they can join you in a partnership that will make your future 
increasingly bright. ALCOA Aluminas are readily avail- 
able. Write to: ALUMINUM Company oF America, Cuem- 
1caLs Division, 6173 Gulf Building, Pittsburgh 19, Pa. 
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What catalyst does your reaction re- 
quire? Granular, fluidized, sorptive, non- 
sorptive, porous, dense, active or neutral? 
There’s an ALCOA Activated, Tabular or 
Caleined Alumina to up-grade your catalytic 
process yields . . . reduce losses from con- 
tamination and side reactions. 
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What are your bed-support and cover 

problems? ALCOA Tabular Alumina Balls 

are chemically and thermally stable and cata- 

lytically neutral. They offer economy . . . 
P< adaptability . . . better operation of your 
reactor towers. 








Nf What do you dry? How dry do you want it? 
M y ALCOA Activated Alumina is one of the 
i 


oldest, most reliable, thoroughly proved desic- Dy — 

i g! - cants in the petroleum industry for the dehy- y 
i ° . 

dration of liquids, gases and vapors. 

Pana S382. Se 

‘beeeeeeee §=6What temperature does your process re- 

aw Ma quire? Refractories fortified with ALCOA 

an ea Alumina will withstand the highest tempera- 

€ tures . . . last the longest . . . resist spalling and 

corrosive slags and gases. And this performance 

goes up with the ALCOA Alumina content! 











+ TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE - SODIUM FLUORIDE - SODIUM 
ACID FLUORIDE - FLUOBORIC ACID > CRYOLITE - GALLIUM 
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you burn pitch, tar, oil, gas or « combination o 
these fuels, there's «a NATIONAL AIROIL BURNER for 
your job. 

Our more than 38 years’ experience in the desi Guiee 
ment end menufaecture of all types of Rw Ben = gy Bae 
at your service. 

Ask us shout your requirements . . 
you full information. 


. we'll gladly give 





1. TYPE “SA” 


(For use where steam is 
available) stomizes thor- 
oughly and burns com- 
pletely, the lowest and 

gredes of fuel off 


tempera- 


Send for Bulletin No. 21. 


2. TYPE “S-A- ae 


(Large 

sumilar to 1 =" 
is adaptabl 
fon 





urners ee 
Send for Bulletin No. 24 


3. COMBINATION 
GAS AND OL 


BURNER 
—the “AIROCOOL” Gas 
Burner in combination 
with a TYPE “S-A-R” Oil 
Burner 
Send for 


Brochure 


“AIROCOOL” 


5. TYPE “S-A-D”" 
(Refuse Oil Burner) burns 
acids of caustic oils, 
sludges, asphaits, tank bot- 
toms, polymer oils, heavy 
petrolatum, organic oil re- 
siduums, waste cutting 
otls, sulphite pulp liquors, 
etc., in combination with 
fuel oil 














Send for Bulletin No. 21. 





PRODUCTS 


oll a | and GAS BURNERS for industrial power, 
eran ; STEAM ATOMIZING OIL 
U aNERS. MOTOR D IVEN ROTARY OIL BURNERS; 
MECHANICAL PRESSURE ATOMIZING OIL BURNERS; 
LOW AIR PRESSURE OIL BURNERS; GAS BURNERS; 
COMBINATION GAS and OIL BURNERS; AUTOMATIC 
OIL BURNERS, for small furnaces and heating plants; 
PUEL OIL HEATERS; FUEL OIL a te and HEAT- 
ING UNITS; FURNACE RELIEF DOORS; AIR INTAKE 
DOORS; OBSERVATION PORTS; SPEC 1A REFRAC- 
TORY SHAPES. 


NATIONAL AIROIL BURNER CO., INC. 


Main Office & Factory: 1254 EAST SEDGLEY AVENUE 
PHULADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 


FOR THE CITY OF 


TOMS RIVER, New Jersey 


With her population more than doubling during the 
summer season, the resort city of Toms River, New Jersey, 
was facing a serious water shortage. Five old, inefficient 
and not too dependable wells were being operated with 
suction pumps. 

Layne was called in for a discussion of what could be done with 
limited funds. Layne's recommendations resulted in a contract for the 
rebuilding and re-equipping of one old well and the drilling and 
equipping of a new one. The contract also called for an auxiliary, gaso- 
line engine drive on one of the pumps for use in case of electric power 
failure. Without delay everything was finished according to the con- 
tract, giving the city of Toms River a water supply thet more then ful- 
fills their present needs. 

Layne handled everything complete in one inclusive contract 
that saved city officials much time, useless expense and unnecessary 
worry. Layne offers this same type of service to any city or industrial 
plant in need of more well water. 

NEW CATALOGS 
Layne offers, without obligation, a wide range of 
catalogs and bulletins on well water systems, short 
coupled service pumps, oil and water lubricated 
pumps, irrigation wells and pumps, etc. You may 
obtain copies by addressing 
LAYNE & BOWLER, INC. 
Generali Offices, Memphis 8, Tenn. 


SUPPLY 


WATER 
WELLS & PUMPS 
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points are well above the necessary min- 
imum laid down by the fire insurance 
companies, that is 340° F. There is no 
tendency for spontaneous oxidation, nor 
do the blends become discolored if ex- 
posed to strong light for considerable 
periods of time. The isolation of these 
alcohols from several sources is de- 
scribed 


Infrared Analysis of cis- and trans- 
Decahydronaphthalene. JAY SEIDMAN. 
Analytical Chem., 23 (1951), pp. 559-63. 

The possibility of utilizing an infrared 
spectrometer for distinguishing isomers 
has long been recognized. The author 
applied this method to the analysis of 
a mixture of cis- and trans-decahydro- 
naphthalene. The spectra of the two 
hydrocarbons are presented. A series of 
nine blends was made with spectroscop- 
ically pure samples of the hydrocarbons 
and the weight percent compared with 
those determined by spectrographic 
analysis. A solution containing a mix- 
ture of cis- and trans-Decalin with other 
noninterfering components can be ana- 
lyzed so as to give the percentage of 
Decalin isomers present as the sum of 
the two 





Manufacture: Processes 
and Plant 





Pyrolysis of Mixtures of Ethane and 


Ethane-d.. Leo A. WALL AND Wacrer J 


Moore. Jour. Am. Chem. Soc., 73 (1951), | 
| 


pp. 2840-4 

Although the thermal decomposition 
of ethane has been studied by many 
workers, it cannot be said that the re- 


action is satisfactorily understood. One | 


important problem concerns the extent 
to which the reaction proceeds via a 


free-radical mechanism as compared to | 


the extent via a molecular rearrange- 
ment. The authors studied this problem 
through thermally decomposing mixtures 
C;H, and C.D, followed by mass-spec- 
trometric analyses of the products. The 
reaction was studied in the range 510° 


and 610° C. The extensive isotopic mix- | 


ing observed indicates that free radicals 
and hydrogen atoms occur in the de- 
composing mixture. The presence of 
nitric oxide inhibits the rate of reaction, 
and decreases the extent of isotopic mix- 
ing. The over-all decomposition rate of 
light ethane is about 50 percent faster 
than that of heavy ethane. The produc- 
tion of —CD, radicals from C,Ds is about 


five times as fast as production of —CHs; | 


radicals from C;He This is caused by 
the greater density of rotational states 
of —CD, as compared to CHs, which 
lowers the activation entropy for heavy- 
radical formation. 


Performance Characteristics of Spray- 
Type Absorption Equipment. Roserr L. 
Picrorp AND Cyrus Pye. Ind. Eng. 
Chem., 43 (1951), pp. 1649-62. 

Absorption or distillation equipment 
in which contact between a liquid and a 
vapor is achieved by spraying the liquid 
into the vapor has been known for some 
time to have advantages over plate tow- 
ers or packed towers, in that the pres- 
sure drop is low and the tower construc- 
tion is simple and not subject to corro- 
sion. The object of the work reported 
was to obtain information on the char- 
acteristics of commercial spray nozzles 
of the type used in spray absorbers and 








5 Reasons 


70 Series Traps 
etter service! 


STRONG* 
give b 


Look to these five reasons for long, trouble-free 

service in STRONG 70 Series Traps: 

1, Valve ond seat commerce och leakpreot for one yeor—moade 
of STRONG's p , Anum-Meti; 

. Easy servicing—permitted hy the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 

. One piece bucket—stainiess steel, no welds; 

4. Turbulence avoided, choking minimized, 25% greeter 
capacity—with STRONG's exclusive Hi-Cap orifice; 

5. No dribbling, quick, full opening—high ratio leverage. 

STRONG in-line 70 Series Traps are available in sizes 

from 4" to 1", semi-steel construction. STRONG’s 

“two-in-one” blast trap with integral thermal air vent 

is also available in the 70 Series (see cut below). 

Catalog No. 68-R describes these traps in detail along 

with other STRONG traps. Write today. 
*Trademart Reg. U. 8. Pat. OF. 
STRONG, CARLISLE & HAMMOND COMPANY 
me 1392 WEST 3rd Street f Arum Mer 
Cleveland 13, Ohie Sui tiniai 


OTHER STRONG STEAM SPECIALTIES 
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FREE literature 
to help you CUT 
cleaning costs 





Complete Coverage 
on Maintenance Cleaning 


Here's useful information about the many maintenance 
cleaning jobs you can do faster at less cost—with Oakite 
cleaning and descaling materials and methods. 

The 32-page booklet, at top, is full of practical down-to- 
earth facts on the general cleaning of production equipment 
(drilling rigs, Diesels, mud hogs); and refining equipment 
(heat exchangers, towers); and marketing equipment (drums, 
pumps, trucks). 

The six folders represent those cleaning jobs most fre- 
quently encountered in the petroleum industry. Each job is 
discussed individually in detail . .. aided by photographs 
and diagrams. 

This literature is freely available to you as is Oakite 
Technical Advisory Service. You can obtain both simply by 
writing address below today. No obligation. 


an ,uizeo INDUSTRIAL Cleay 


OA KITE 


Fendt wate HG US Fat OFF 


OAKITE PRODUCTS, a Ras . METHODS * asf See St, 6 
Technical Service Representatives in Principal Cities of U. S. & Canada 
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on the rates of mass transfer and the 
fluid velocities that can be obtained in 
spray chambers. Flow characteristics and 
drop-size data are reported for several 
commercial water spray nozzles. The 
rates of absorption of oxygen or am- 
monia, simultaneous transfer of heat and 
water vapor, and desorption of oxygen 
ito air trom water sprays are given for 
spray towers twelve inches square and 
31.5 inches in diameter, and of two dif- 
ferent heights. The rate of mass or heat 
transfer is most rapid near the spray 
nozzle, because of formation of fresh 
liquid surface and the collection of spray 
by the chamber walls. Fewer transfer 
units per unit of height are obtained im 
a tall chamber than in a short one. The 
number of transfer units is proportional 
to the liquid rate and is increased by the 
use of a finer spray. Interference from 
adjacent spray nozzles reduces the num- 
ber of transfer units. The results, in 
general, indicate that spray type equip- 
ment can be nearly as efficient as packed 
towers, but is limited to applications 
that require only a few transfer units 


Principles of Reactor Design. Homo- 
geneous Reactions. |. R. CAappett Ano 
D. M. Hurr. Chem. Eng. Progress, 47 
(1951), pp. 333-8 

The rational design ot chemical re 
actors is one of the most challenging 
problems in the field of chemical engi 
neering. For a generally useful develop 
ment of reactor design principles, the 
classification of reactors on the basis of 
number and type of reacting phases is 
more satisfactory than the earlier unit 
process concept. The authors have found 
it convenient to employ the number-of 
reaction-units concept as a measure ot 
reactor performance. This is a dimen 
sionless number that includes the re 
action rate constant of conventional rate 
equations. It is broadly analogous to the 
transfer unit concept used in diffusional 
rate processes. A simplified method is 
given for correlating kinetic data of 
homogeneous reactions in order to cal 
culate optimum reaction conditions from 
a minimum number of expérimental 
data, and applying such rate data in the 
design of homogeneous reaction equip- 
ment 


Mass Transfer. Laminar Flow of Gases 
Through Granular Beds. Merk Hosson 
inp Georce THopnos. Chem. Eng. Progress 
47 (1951), pp. 370-5 

The kinetics of mass transfer as ap- 
plied to gases in single phase stream 
line flow through granular beds was 
studied for several binary systems. These 
included the vaporization of water, 
n-butanol, toluene, n-octane, and do- 
decane from surfaces of spherical pack- 
ings in gases, air, nitrogen, carbon di- 
oxide, and hydrogen. The data were 
correlated on the basis of the “j” mass- 
transfer factor and the modified Reynolds 
number applicable to the flow of fluids 
through granular beds. A critical modi- 
fied Reynolds number of 50 was found 
comparable to the Reynolds value 2100, 
above which laminar flow normally dis- 
appears in circular conduits, or pipes. An 
analysis of the results in conjunction 
with values previously reported suggests 
that this critical modified Reynolds value 
of 50 is applicable also to the mass 
transfer correlation for granular beds 


REVOLUTIONARY 


New All-Pneumatic Slide Valve Operator 
Cuts Costs on Fluid Catalytic Cracking Units 


This new cir-operated Rotomotor makes it unnecessary to 
invest the heavy copital required for hydraulic systems. 
Using ordinary plant air supply, the Rotomotor is more 
economical for operating slide valves in control of spent 
catalyst, regenerated catalyst, and back pressure of five 
gos on stack valves. in addition to being dependable, 
fugged and compact, the Rotomotor is accurate and sensi- 
five to instrument output pressure changes as small as 
2025 psi. 

It is capable of handling thrust loods up to 60,000 Ibs. 
with stem travels up to 36". It Is inherently a self-locking 
mechanism because it operctes through a gear drive and 
threaded stem. A conti ly cted handwheel and 
decitching lever provide for monvel operation i needed, 

tomotors may be ted on any catalyst slide valve 
of your choice at the manufacturer's plant and shipped 
to you as complete units ready for installation. 








ACCEPTED BY THESE MODERN HOW IT WORKS: 
REFINERIES 
© Skelly Oil Company POSITIONING DEVICE (8) determines actual valve stem 
@ Taylor Refining Company position by means of tape and cam connection (A) and 
© Imperial Oil Lid. desired stem position by air impulse from control instry- 
British American Oil Co. ment. Corrected output air pressure from (B) then is fed 
Cities Service Oil Compeny to AUXILIARY PILOT (C) which ports main air supply to 
eee a4 MOTOR (D) ~~ geor box clockwise or 





Cenedian Oil Refinery Lid. positioning stem and completing prev- 
Dunkirk Refinery (France) matic control loop. 
SEE THE ROTOMOTOR EXHIBIT AT THE INSTRUMENT SHOW 
Conoflow Booths 126-128 in Houston, September 10-14 


. 
. 
© The Texas Company 
* 
. 


CA TUS Seite Ws. 
CONOFLOW CORPORATION 


2300 ARCH STREET + PHILABELPRIA 3, PERMA. 
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The data indicate that below a modified 
Reynolds number of 50 the linear power 
distribution is applicable. For values of 
the modified Reynolds number above 
150, a linear power distribution is equally 
applicable. The apparatus is described 
and the results are presented in consid- 
erable detail in tabular and graphical 
form. 





| Distillation in 2,4 and 5.75-inch Diam- 
eter Packed Columns. A. C. Hern.etn, 
| R. E. Mannine, anp M. R. Cannon 
| Chem. Eng. Progress, 47 (1951), pp. 344-6. 
Two types of protruded metal pack- 
ings and 100 mesh, one-fourth-inch Mc- 
Mahon packing were studied in 2, 4, and 
5.75-inch diameter columns. Data are 
given on efficiency, holdup and pressure 
| drop over the operating range. Pro- 
truded metal packing with hole size B 
was found to be the most efficient, show- 
ing the lowest H.E.T.P. and the lowest 

| pressure drop per plate. In order to 
| determine the effect of the physical prop- 
erties of the liquid on holdup and flood- 


Colmonoy hard-facing saves | i"8 velocity, several compounds were 


eroded slide valves | studied, namely, n-heptane, methyleyclo- 
hexane, benzene and ethylene dichloride 


At any given vapor velocity, the holdup 


a. * a aon nth ok Demmes 4 
Service Life is Extended 500% «sc “Hoscut inte eas 
es e for the densest liquid. 
with COLMONOY No. 1 Hard-Facing 


| Continuous Flow Stirred Tank Reac- 
| tor Systems. Agitation Requirements. 
The catalyst slide valve shown here was the badly eroded 
property of a large western refinery. The interior wall had 


| 


R. W. MacDonatp anp Epcar L. Piret 
Chem. Eng. Progress, 47 (1951), pp. 363-9. 

When a chemical reaction is conducted 
in a continuous feed reactor with less 


ered severe erosion, to a depth, in some places, of over a - _ ae ; 
1an ideal mixing, e observed concen- 
quarter inch. The valve gate had lost He" as well. The job for tration of the effluent stream fluctuates 


hard-facing: to reclaim and extend service life. both above and below the theoretical 


| values, the magnitude of the fluctuation 
The refinery maintenance men knew that Coumonoy No.1 | epee upon the reactor design, char. 
electrodes would do this easily, and even more important, acteristics of the solution in the reactor, 
that this Cotmonoy alloy would keep the valve out of their and probably upon the reaction rate. On 
chop and in service longer than anything else could. Their eas Uetinns oni teaaeis commer 
estimate, based on experience with CoLmonoy, was that tion approaches the theoretical values 
they wouldn’t be seeing that valve again for at least two | closely. Mixing time in a reaction vessel 
years. The picture of the valve body, above, shows the appli- was measured by introducing a small 
cation of Cotmonoy No. 1. amount of dye solution into the feed 


stream of a continuous flow vessel. Also, 
the continuous hydrolysis of acetic an- 
hydride, a first-order reaction, was ei- 
fected in a single and also in a series of 
continuous reaction vessels. The time re- 
quired for complete distribution through 
a continuous flow stirred reactor was 
measured as a function of agitator speed 
and feed stream rate. A critical agitator 


Cotmonoy stands for a complete line 
of hard-facing alloys. Only a complete 
line can meet the various challenges of 


impact, abrasion, and corrosion, either 
singly or in combination. CoLMONOY 
alloys come in forms oe suit any appli- 
cation: rod, paste, powder, wire, 
castings. 

Write for general literature or tell us 
of your particular problem for more 
detailed information. 

Branches: Long Island City, Buffalo, 
Chicago, Houston, Los Angeles, Montreal. 


speed for mixing time was demonstrated. 
A tentative method of correlation is sug- 
gested, based on the energy input of the 
agitator plus that of the feed stream 


| NPC Foresees Increased 
| Petroleum Availability 


Domestic availability of petroleum 
liquids will range from 7,789,000 to 
8,838,000 barrels per day by 1955, Na- 

| tional Petroleum Council predicted in 
a report by its Committee on Oil and 
Gas Availability to the Interior Depart- 


ment. 

The figures cited for 1955 are 32 to 50 
percent more than actual production of 
5.9 million barrels per day in 1950. 

The committee also predicted that 
availability elsewhere in the world out- 
side Russia and her satellites by 1955 


The slide valve gate was pre- 
heated and then maintained at 
350-400° F. Cotmonoy No. 1 
welds fast and easy. 
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HUTCHINSON SERIES 

“A System of Process Cal- 
culation for Light Hydrocar- 
bons.” a seven-part article 
that appeared in Petroleum 
Refiner commencing about a 
year ago, has been reprinted 
and copies are now available 
at 50 cents each. The reprint 
carries 44 pages and contains 
the full series. Address Libra- 
rian, Petroleum Refiner, Box 
2608, Houston 1, Texas. 











0 
O OF OIL RECOVERED 


FROM REFINERY WASTE WATER 


sy HARDINGE SEPARATORS 





would be from 6,092,000 to 7,139,000 | 


barrels per day, compared with an indi- 
cated productive capacity as of last 
January of 4,703,000 barrels per day. 


ee rs ax Ss een rei ge '¥eae 


NPC’s report was predicated on the | 


basis of conditions continuing to be 
favorable to petroleum development. 
Figures submitted by the committee, 
which is headed by L. F. McCollum, 


president of Continental Oil Company, | 
were prepared by subcommittees under | 


the leadership of Hines H. Baker, presi- 


dent of Humble Oil & Refining Com- | 
pany, and John R. Suman, vice president | 


of Standard Oil Company (New Jersey). 
Also forecast was a rise in natural 
gas availability in the U. S. from a 


range of 8.1 to 9.5 trillion cubic feet | 


annually in 1951 to a range of 9.5 to 11.9 
trillion cubic feet in 1955, 


Ira Needles Named Head 
Of Goodrich of Canada 


Ira G. Needles, vice president of The 
B. F. Goodrich Rubber Company of 
Canada Ltd. Kitchener, Ontario, since 
1945 has been elected Company presi- 


dent, it is announced today by John L. | 


Collyer, chairman of the board. Needles 
succeeds George W. Sawin, president 


since 1941 who resigned on June 30 for | 


reasons of health 

Needles joined The B. F. Goodrich 
Company in 1916 and in 1925 became a 
member of B F. Goodrich of Canada. 
He was elected vice president—sales in 


(Above) Port of the Hardinge in- 
Hh of 21 9 clarifi 





from 35,000 g.p.m. of ——— waste 
water at two Ohio 

Storage tanks for receiving So oil ove 
shown in the background. 


(Right) Aerial view shows primary 
clarifier in center with 10 secondary 
clarifiers on each side. The waste 
water enters through the culvert in 
the center and the effluent with 95% 
of olf removed flows out the canal at 
left. 


300 Barrels Per Day Recovered 


1945. He has already assumed his new | 


duties as president 


U.S. Rubber Elects Three 
To Executive Posts 


Three men were elected to executive 
positions within the United States Rub- 
oe Company at a recent meeting. H. E 
Humphreys, Jr., president of the com- 
pany, was elected chairman of the board 
of directors, but will also continue as 
president Humphreys joined U. S. Rub- 
ber as a vice president, director and 
member of the finance end of the execu- 
tive committee in 1938 

John W. McGovern, vice president 
and general manager of the tire division 


With increased demands for better methods of handling refinery 
waste water, systems using Hardinge Clarifiers as the primary 
separator have been gaining in popularity because of the high 
recovery of oil from the waste water. In this Ohio installation, the 
effluent from the Hardinge system contained 80 to 85% less oil 
than the previous system. Our engineers will provide you with the 
facts thot you require. 


was elected a member of the executive | 


committee. McGovern started with the 
company as an accountant in 1920. Sub- 


sequent promotions named him general | 


manager of the munitions division in 


1941 and general manager of the tire | 


division in 1943. He was elected a vice 
president in 1945 and a director in 1951. 

Howard N. Hawkes, assistant general 
manager of the tire division was elected 


a vice president and will also take over 


the general managership of the tire di- 
vision to succeed McGovern 


fem RR DIN GSs& 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, June 19, 26 and July 3 and 10, 1951) 








U.S.P. 2,557,081. Process for Breaking 
Petroleum Emulsions. M. de Groote 
and B. Keiser to Petrolite Corpora- 
tion, Ltd. 

Details are claimed of a process for 
breaking petroleum emulsions of the 
water-in-oil type with the use of a hy- 
drophile synthetic demulsifier of the 
type described in U.S.P. 2,499,390. This 
demulsifier is an oxyalkylation product 
of certain alpha-beta alkylene oxides and 
certain phenol-aldehyde resins which is 
fusible and soluble in organic solvents 


U.S.P. 2,557,257. Extracting Fractiona- 
tion Process. R. F. Melrose to Shell 
Development Company 
Straight-chain hydrocarbons are sepa- 

rated from their liquid mixture with 

non-straight-chain hydrocarbons by con- 
tacting the mixture with an adqeous 

phase containing dissolved urea and a 

water-soluble nitrite, iodate, or chro- 

mate. Crystalline molecular complexes 
between urea and straight-chain hydro- 
carbons are formed thereby. The aque- 
ous phase is subsequently separated 
from the remaining liquid hydrocarbons. 

The amount of the inorganic salt shall 

be at least sufficient to suppress emulsi- 

fieation 


U.S.P. 2,557,405. Solvent Extraction and 
Dewaxing of Mineral Oils. P. G 
Blazer, A. M. Leas, and W. H. Hum 
phreys to Ashland Oil and Refining 
Company 
Wax-bearing petroleum is mixed with 
normally gaseous liquefied hydrocar 

bo n diluent and 2-10 percent by volume 

of furfural. The mixture is chilled to a 

temperature below that of the solidifica- 

tion of wax bodies contained therein and 
that of the freezing point of the fur- 
fural. The mixture is then stratified into 
three layers, the upper one being essen- 
tially dewaxed oil in solution, the bot- 
tom layer consisting predominantly of 
furfural, and the middle layer consist- 
ing of a suspension of crystallized wax 

and crystallized furfural in liquefied di- 

luent. 


U.S.P. 2.557.684. Inhibi Polymeriza- 
tion of Diolefins. oo Powers to 
Standard Oil Development Company. 
For inhibiting the polymerization of 

diolefins with 4-8 C atoms under polymeri- 

zation conditions, an amount of 0.001-1.0 
percent by weight of a phenolic inhibit- 

than 10 C 


ing compound with not more 


286 


atoms in an alkyl side chain, and an 
ameunt of 5-50 percent based on this in- 
hibitor of an aliphatic carboxylic acid 
with 1-10 C atoms are maintained in the 
diolefin. 


bg 2,557,923. Recovery of Cteee 
bons. G. C. Ray and E. 
kg Jr., 


to Phillips Petroleum af 
pany 


Olefins are separated from admixture 
with saturated hydrocarbons by con- 
tacting the mixture with a cuprous salt 
dissolved in methoxyethylamine 


U.S.P. 2,558,510-3. Processes for Break- 
ing Petroleum Emulsions. M. De 
Groote, A. F. Wirtel, and O. H. Pet- 
tingill to Petrolite Corporation, Ltd 
A demulsifier for petroleum emulsions 
of the water-in-oil type includes at 
least one cogeneric mixture of a homo- 
logous glycol ethers of 
p-methylcyclohexanol, derived exclu- 
sively from the latter, ethylene oxide, 
and propylene oxide in svecified propor- 
tions. According to U.S.P. 2,558,512-3, 
the p-methylcyclohexanol is replaced by 
p-cyclohexylcyclohexanol 


series of 


U.S.P. 2,558,587. Foam Prevention in 
Extractive Distillation of Hydrocar- 
bons. D. S. Sherwin to Phillips Petro- 
leum Company 
Details are claimed of a process for 

extractively distilling a mixture of hy- 


drocarbons with furfural as a selective 


solvent 


U.S.P. 2,558,809. Fractionation of Re- 
duced Crude Oil. B. C. Benedict to 
Phillins Petroleum Company 
Details are claimed for the fractiona- 

tion and recovery of lubricating oil 

constituents from asphalt-containing lu- 
bricating oil stocks with propane. 


U.S.P. 2,558,882. Hydrocarbon Composi- 
tions. L. S. Schmerling to Universal 
Oil Products Company 
4 petrolatum-like cy cloalkylpoly ethyl- 

ene contains a minor amount of a solid 

ethylene polymer with a molecular 
weight of 10,000-30,000 dissolved therein. 

The additive increases the m.p. of the 

cycloalkylpolyethylene. 


U.S.P. e 157. Separation of Isoparaf- 
fins. A. E. Hirschler to Sun Oil Com- 
pany 
An isoparaffin is separated from a sat- 

urated liquid hydrocarbon mixture con- 

taining a major amount of this iso- 
paraffin and a small amount of another 


isoparaffin as impurity. The mixture is 
filtered in liquid phase through activated 
carbon which selectively adsorbs said 
other isoparaffin, leaving the desired 
isoparaffin in relatively pure state. 


U.S.P. 2,559,574. Composition and 

Method for Removing Oil Sludge. M. 

Weissberg to I. J. Rifkin and A. Tur- 
man. 

The surface of a petroleum sludge is 
contacted with a solution of a minor 
proportion of an oil-soluble and hydro- 
philic surface-active agent in coal tar 
neutral oil of specific gravity at least one 
or in an aromatic neutral hydrocarbon 
oil of specific gravity at least one and 
boiling between 258-353° C. The surface 
active agent can be petroleum sulfonate, 
the condensate of triethylene glycol 
with oleic acid, or triethanolamine ole- 
ate. The sludge is dispersed by this 
treatment 


U.S.P. 2,560,193. Dehazing Hydrocarbon 
Oils. B. H. Shoemaker to Standard 
Oil Company of Indiana 
A substantially wax-free petroleum oil 

of low pour point which develops haze on 
being cooled to low temperature is inti- 
mately contacted with urea. The result- 
ing reaction product of urea with the 
haze-forming substances is separated to 
obtain a haze-free oil 


U.S.P. 2,560,330. Method of Refining 
Kerosene with Bauxite and Sulfur Di- 
oxide. R. C. Brandon to Standard Oil 
Development Company 
A hydrocarbon fraction boiling in the 

kerosene range is treated in the vapor 

phase at a temperature of 600-850° F 

and a pressure of 0-50 psi. with bauxite. 

The fraction is then condensed and con- 

tacted in the liquid phase with liquid 

SOs, A kerosene fraction of relatively 

low sulfur content is recovered, 


U.S.P. 2,560,333. Process for Breaking 
Petroleum Emulsions. M. de Groote 
and B. Keiser to Petrolite Corpora- 
tion, Ltd 
For breaking water-in-oil petroleum 

emulsions a synthetic demulsifier is used 

including oxyalkylation products of a 

certain type, an alpha-beta alkylene ox- 

ide and of a fusible organic solvent- 
soluble, water-insoluble phenolic resin 
of specific character 


U.S.P. 2,560,362. Acid Extraction of 
Mixed Olefin Hydrocarbons. C. E. 
Morrell and R. F. Robey to Standard 
Oil Development Company. 
Acid extracts containing 


both dis- 
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solved isomeric tertiary and normal 
mono-olefins are diluted to an acid con- 
centration of 50-70 percent (by weight 
on a hydrocarbon free basis). The di- 
luted extract is stripped with a suitable 
agent, such as steam, without further 
dilution to recover tertiary olefins from 
the extract. Normal olefins are subse- 
quently recovered from the stripped 
tertiary olefin-free acid extract 


U.S.P. 2,560,373. Recovery and Purifica- 
tion of Durene. A. J. Schmid! to 
Standard Oil Development Company 
A hydrocarbon fraction containing at 


least 18 percent durene and boiling at 
380-390° F. is chilled to 0-32° F. The 
durene containing crystals formed are 
separated from the chilled fraction and 
warmed to 85° F. to liquefy a portion of 
the crystals. The liquid formed is re- 
moved. Pure durene is recovered from 
the remaining crystals. 


U.S.P. 2,560,489. Stabilized Leaded Gas- 
oline. H. G. Smith and T. L. Cantrell 
to Gulf Oil Corporation. 

A leaded gasoline contains stabilizing 
amounts of at least one phenol substi- 
tuted by three alkyl groups of certain 
types, and at least one azomethine com- 
pound containing two aromatic groups, 
such as 2,4,6-tritertiarybuty! phenol and 
benzalxylidine 





CRACKING AND REFORMING 





U.S.P. 2,557,748. Process for Hydrocar- 
bon Conversion. G. FE. Liedholm to 
Shell Development Company 
Hydrocarbon oils are converted to 

lower boiling hydrocarbon oils by a 

process claimed in detail, wherein the 

hydrocarbon charge is contacted under 
elevated pressure with the hot cracking 
effluent obtained from an intermediate 
fraction of material resulting from one 
of the numerous steps of the process 

These steps comprise flashing, catalytic 

cracking, hydrogenation, decoking, etc., 

operations 


U.S.P. 2,559,285. Catalytic Cracking and 
Destructive Hydrogenation of Heavy 
Asphaltic Oils. W. C. Douce to Phil 
lips Petroleum Company 
A dirty topped crude oil boiling above 


Peak Loads More Efficiently 


with 


Pritchard Quality Cooling Towers! 





800° F. is deasphalted by liquid propane. 
The resulting heavy oil is catalytically 
cracked in mixture with a virgin gas oil 
boiling at 550-800° F. The resulting efflu- 
ent is separated into gas, gasoline, light 
gas oil, and heavy refractory gas oil 
This refractory gas oil along with dirty 
asphaltic materials boiling above 1000° 
F. and separated from the crude by the 
propane treatment ts subjected to de- 
structive hydrogenation over a catalyst 
immune to sulfur poisoning. Further de- 
tails are claimed for this process for pro- 
ducing gas, gasoline and gas oil. 


U.S.P. 2,559,957. Pebble Heater. H. J 
Hepp and M. O. Kilpatrick to Phillips 
Petroleum Company 
In the cracking of hydrocarbon vapors 

passing upwards in intimate contact 


Pritchard Quality Industrial 
Cooling Towers are guaranteed to meet your peak 
loads as well as normal needs. They’re adequately sized 
and thoroughly engineered to do the job more efficiently 
...at greater savings to you. You save more water, too 
up to 99% over former wasteful methods. Manufactured 
of highest quality materials for longer life, Pritchard me- 
chanical draft or atmospheric type cooling towers give 
you trouble-free service that cuts maintenance costs. You 
can rely on Pritchard quality and experience to give you 
a more efficient, longer lasting cooling tower. Next time, 


Write for Bulletins! 


with a gravitating bed of hot pebbles, 
special arrangements are made for in- 
troducing the pebbles to the contacting 
zone. 


ver. 2,560,511. Catalytic Cracking of 
+4 Hydrocarbons in Two Stages. 
c Jenkins to Anglo-Iranian Oil 
ak. Ltd. ; 
A hydrocarbon feed stock boiling 
above the gas oil range is cracked in two 
stages. In the first stage conditions are 
employed such that relatively low feed 
stock destruction occurs and a high yield 
of gas oil for use as Diesel fuel is ob- 
tained. In the second stage the residue 
from the first stage is cracked under 
conditions such that relatively high feed 
stock destruction occurs and a high yield 
of good quality motor gasoline and a 
residue are obtained which constitutes 
a source of fuel oil with a low pour- 


point. 





ALKYLATION 


U.S.P. 2,557,113. —— Reaction of 
Isoparaffin H R. M. Ken- 
nedy and A. Schneider to Sun Oil 
Company 
A tertiary C-containing isoparaffin is 

reacted in the presence of a catalyst 

comprising a mixture of BF, and an 
alkyl fluoride with at least 2 C atoms 

at a temperature of —120° to 150° C. 

Other tertiary C-containing isoparaffins 

are obtained by instantaneous reaction in 

homogeneous phase 


U.S.P. 2,557,114. eg of 2,3-Di- 
methylbutane. R. M. Kennedy and A. 
Schneider to Sun Oil Company. 
2,3-dimethylbutane is prepared from 
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isobutane and ethylene by a process 
closely related to that of U.S.P. 2,557,113 
and in the presence of the same type of 
catalyst at a temperature of —90° to 


150° € 


U.S.P. 2,557,115-6. Preparation of 2,2,4- 
Trimethylpentane. R. M. Kennedy and 
A. Schneider to Sun Oil Company 
The method according to U.S.P 

2,557,113 is here used for the preparation 

of 2,2,4-trimethylpentane either from 

isobutane and isobutylene, or from iso- 
butane only. 


U.S.P. 2,557,117. Self-Alkylation of Iso- 
pentane. R. M. Kennedy and A 
Schneider to Sun Oil Company. 


Isopentane dimer is prepared by self- | 
alkylation of isopentane according to the | 


method described in U.S.P. 2,557,113. 


U.S.P. 2,557,118. Alkylation of Isobutane 
with Propylene. R. M. Kennedy and 
A. Schneider to Sun Oil Company 
Gasoline hydrocarbons are prepared 

reacting isobutane with propylene 

according to the method of U.S.P 

557,113 

U.S.P. 2,559,818. Process for Production 
of Alkyl Benzenes. R. S. Hanmer to 
Phillips Petroleum Company 
Low boiling aromatic hydrocarbons 

are alkylated with a high molecular 

weight olefin in the presence of a liquid 
type catalyst. Details are claimed 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,557,094. Isobutylene-p-Chloro- 
Styrene - Styrene - Tripolymer. J. D 
Garber to Standard Oil Development 
Company 
Fifty percent by weight of isobutylene 


is copolymerized with 25 percent of | 


p-chloro-styrene and 25 percent of sty- 
rene in methyl chloride solution at a 
temperature of —100° C. in the presence 
of a methyl chloride solution of AlCl 
A high molecular weight solid tripoly 
mer resin with an intrinsic viscosity of 
0.70 is produced : 


U.S.P. 2,557,363. Amine Activated Poly- 
merization Process. G. E. Serniuk to 
Standard Oil Development Company 
An aqueous emulsion of a major pro- 

portion of a conjugted butadiene and a 
minor proportion of acrylonitrile and an 
alkali metal soap emulsifier is polymer- 
ized in the presence of potassium persul- 
fate, an aliphatic mercaptan containing 
at least 6 C atoms and 0.05-0.5 percent 
of piperidine, Rubber-like materials are 
obtained 


U.S.P. 2,557,903. Diolefin-Aconitate Co- 
polymers and Method of Making 
Same. R. F. Boyer and L. C. Rubens 
to The Dow Chemical Company 
About equimolecular amounts of an 

aliphatic conjugated diolefin and a satu- 
rated monohydric alcohol triester of 
aconitic acid are copolymerized, prefer- 
ably at a temperature below 80° C. Sub- 
stantially colorless, transparent solid 
products are obtained. 


U.S.P. 2,558,194. Apparatus for the Fluid 
Catalytic Conversion of Different Hv- 
drocarbon Feeds. G. Crescan to Uni- 











These are high alloy jet 

engine rings...all the work being done 

in our shop, starting with the centrifugal casting right 
through to the finished ring. 
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uniform grain structure. The strength of the metal ap- 
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~ ‘Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without dis- 
connecting the suction and discharge pip- 
ing. By first removing the spacer from the 
spacer type coupling, and unbolting the 
easing from the cradle the entire cradle 
and complete rotating element can be re 
moved without disturbing the suction and 
discharge piping 


OPERATING RANGE: Type RIR. Heavy 
duty, process pumps are available in 
eighteen different sizes, enabling our engi- 
neers to furnish unite specially designed 
and constructed for the particular work 
to be performed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM 
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versal Oil Products Company 

The construction is claimed of an ap- 
paratus for effecting contact between 
fluid reactants and finely divided solid 
catalyst particles. The apparatus is use- 
ful for effecting the conversion of more 
than one type of charging stock 


U.S.P. 2,558,375. oar Conversion of 
Hydrocarbons. L. Olson to Sinclair 
Refining ety 
A hydrocarbon oil stock is passed at 

conversion conditions in intimate contact 

with an Al-halide catalyst. Spent cata- 
lyst is removed from the reaction zone 

A perfluorinated oil stock is converted 

in a separate zone. The reaction prod- 

ucts of this zone including HF are con- 
tacted in a third zone with the spent 

Al-halide catalyst to recover the HF as 

a reaction product between the HF and 

the Al-halide catalyst. High anti-knock 

gasoline is produced 


U.S.P. 2,588,769. Process for Control of 
Hydrocarbon Reactions in Moving 
Solids Contacting Systems. D. D. Mc- 
Kinney to Houdry Process Corpora- 
tion. 

In the conversion of heavy petroleum 
stocks charged to the reaction zone in 
at least partially liquid phase, a first 
portion of clean contact material is in 
troduced at conversion conditions to the 
reaction zone to form the upper surface 
of a gravitationally descending bed of 
contact material. Petroleum stock is sup 
plied to the upper of this bed as a spray 
from a distributing source above this 
bed. A second portion of the contact 
material is introduced at corresponding 
conditions into the descending bed di- 
rectly at a level below the upper surface 
of the bed and in a transversely limited 
area directly beneath the liquid distrib- 
uting source. Local concentrations of 
coke and unprocessed oil from liquid 
dripping in undispersed state upon the 
contact bed are minimized 


U.S.P. 2,558,838. Treatment of Catalytic 
Gas Oils. L. B. Goodson to Phillips 
Petroleum Company 
A gas-oil produced ina catalytic crack 

ing operation is extracted with an al- 

kylatable aromatic extraction solvent to 
produce a raffinate containing olefins and 
an extract containing dissolved aromatic 
hydrocarbons from the gas-oil. The 
raffinate enriched with additional alkyl- 
atable aromatics is catalytically alkylated 
to form one of the process products 

The extract is further treated to sepa- 

rate aromatic gas-oil constituents as an- 

other product 


U.S.P. 2,558,861. Apparatus for Produc- 
tion of Acetylene and Other Hydro- 
carbons. P. T. Liggett to Universal 
Oil Products Company. 

The construction is claimed of an ap- 
paratus for the pyrolytic conversion of 
a hydrocarbon gas stream to form acety- 
lene and the like 


U.S.P. 2,559,062. Friedel-Crafts Metal 
Halide-Ether Complexes as Polymeri- 
zation Catalysts. R. W. Dornte to 
Standard Oil Development Company 
In the polymerization of isobutylene, 

styrene, or isoprene at a temperature 

between —10° and —103° C. a catalyst 
is added to the cold hydrocarbon ma- 
terial which comprises AlCh, TiCh, or 
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BF,, and anisol, 1,2-diphenoxyethane, di- 
phenylether, or beta, beta’-dichloroethyl- 
ether, This catalyst complex shall con- 
sist of no more than 40 moles of the 
ether per mole of the metal halide. The 
use of the complex allows a substantial 
control of the polymerization reaction 


v 


jroo one - - - - 


U.S.P. 2,559,576. Process for Polymeri- 
zation with Tetraboroh ic 
Acid Catalyst. Ww. W ohnstone to 


MECHANICAL DRIVE SINGLE Universal Oil Products Company 


Olefins and diolefins are polymerized 


STAGE STEAM TURBINE in the presence of ByO;(HsP:O.)s 


| U.S.P. 2,559,646. Conversion —_— 
and Associated Arrangement for Con- 
trolling Distribution of Gases Passing 
Therethrough. R. C. Lassiat and J. E 
Evans to Houdry Process Corpora- 
tion 
The construction is claimed of a con- 
version apparatus provided with an ar- 
rangement for controlling distribution of 
| gases during their passage through a re- 
action chamber containing a fixed bed of 
catalytic material. 


U.S.P. 2,559,749. Fluorinated Aliphatic 
Phosphates as Emulsifying Agents for 
Aqueous Polymerizations. A. F. Ben- 
ning to E. I, du Pont de Nemours & 
Company. 

Monomeric ethylenically unsaturated 
compounds are polymerized in an aque- 
ous medium in the presence of a water- 
| soluble polymerization initiator and a 
dispersing agent of the formula 
(B[CF,].CH:)s A, wherein B is hydro- 
gen or fluorine, n is an integer of 2-4, 
| and A is a phosphate group. A colloidal 
| polymer dispersion is obtained 











a U.S.P. 2,559,876. Device for Controlling 
Vv the Level of Subdivided Solid Parti- 
. cles within a Contacting Chamber. |] 


so Hoekstra to Universal Oil Products 

Company 
The flow of subdivided solid particles 
to the top of a solids bed maintained 
FEATURES within a contacting chamber is con- 
| trolled by a self-regulating feeding de- 
Encl r ‘shaft-through’ governor Combini g a host of new im- vice, the construction of which is claimed 
Fast acting hand speed changer ea = aa! os USP. 2,559,947. 1.2-Diolefins as Modi. 
Improved spark proof emergency stop es, the Murray type 1} = fiers in the Alkali-Metal-Catalyzed 
- i offers extra-value in a me-| Polymerization of Conjugated Dienes. 
New convenient hand valve position : - : W. W. Crouch to Phillips Petroleum 

Eosi a ' 4 dium size machine. With a p alte 

asily removed governor valve and seat range of 50-200 H.P., depend- 
Removable ted metal steam om | A mixture of a major amount of a 
em perfora etal stea ing upon speed and steam 1,3-diolefin and a minor amount of a 
strainer conditions, it is offered with | viny! aromatic compound is polymerized 
Large bearing oil reservoirs either a 16” or 20” diameter | " ro presence of a finely — alkali 
. ; ” “ ‘ metal catalyst with the addition of 
Large finned-tube oil coolers wheel. 3 or 4" steam inlet 25-200 parts of a paraffin, cycloparaffin, 
Magnetic oil-drain plugs sizes available. Steam condi- | 6; aromatic diluent and 6.01-0.5 part of 
N lit oil ri tions up to 600 Ibs., 750° and | 1,2-butadiene. A rubber-like polymer is 
ew type sput on rings back pressures up to 150 Ibs. | produced. 


Corrosion resistant carbon packing can be used. 
cases U.S.P. nese. Continuous Polymeri- 
@ Chrome plated shaft under carbon rings Write today for full details. — rh eg ee 2 ian 


Firestone Tire and Rubber Company 





Details are claimed of a continuous 


IRON WORKS COMPANY method for the manufacture of synthetic 
rubber from 75 parts 1,3-butadiene, 25 
arts styrene, 180 parts water, an emul- 
sifying agent and a polymerization cata 
BURLINGTON, IOWA | \vs' 


U.S.P. 2,560,340. Pol izati - 
Buliders of Steam Power Equipment for Three Quarters of a Century ess. A. D. Green ae fT Marshall 
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to Standard Oil Development Com- 

pany. 

In a polymerization process, a feed 
comprising isobutylene, isoprene and 
CH,Cl as a diluent is chilled below 0° 
C. to remove any moisture present by 
formation of ice. This ice is removed 
from the chiller by directly contacting 
it with a gas mixture of 85 percent 
CH,CI and 15 percent isobutylene under 
pressure such that the gas condenses 
above 0° C., so that the ice melts and 
the resulting water can be continuously 
removed 


U.S.P. 2,560,343. Catalytic Conversion 
Process. C. E. Hemminger to Stand 
ard Oil Development Company 
In a continuous catalytic conversion 

process using a downwardly moving bed 

of catalyst which is regenerated and 
recycled, the space velocity of the hy- 
drocarbons through the catalyst bed is 
reduced by increasing the volume of the 
bed as the activity of catalyst entering 
the bed diminis shes without interrupting 
the flow of hydrocarbons therethrough 


U.S.P. 2,560,356. Fluidized Powder Flow 

ad Control. G. E. Liedholm to Shell 

lor ment Company 

deta re c'simed of 

’ 1 fferent gaseous fluids 

in F tact zones with a fluid- 

ized [ ce which i continuously re 
cycled throu these zones 


a process for 


contact 


U.S.P. 2,560,492. Copolymers of Substi- 
tuted Styrenes and Polyolefins. W. | 
Sparks and D. W. Young to Standard 
Oil Development Company 
5-80 percent of a substituted st 

containing 1-2 alkyl substituents of 1-. 
atoms, each, and 95-20 percent of a 

polyolefin of 4-10 C atoms are copoly- 

merized at a temperature of 0° to —103° 

C. in the presence of a Friedel-Crafts 

catalyst 


rene 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,557,701. Catalytic Reaction of 
Olefins with Carbon Monoxide and 
Hydrogen. W. M. Smith to Standard 
Oil Development Company 
Details are claimed of a continuous 

process for the exothermic synthesis of 

aldehydes from olefins, CO and Hz in 
the presence of a cobalt carbonylation 
catalyst in an adiabatic reaction zone, 
the resulting aldehydes containing one 
more C atom than the olefins employed 

The temperature level of the reaction 

zone is controlled, and high concentra 

tion of the catalyst is maintained 
throughout the carbonylation reaction 
zone 


U.S.P. 2,557,842. Hydrocarbon Synthesis 
with Fluidized Catalyst. R. F. Ruth- 
ruff, Chicago 
In a Fischer-Tropsch synthesis, water 

gas containing CO and H:; in the ap- 

proximate volume ratio of 1:1 is divided 
into two perse in the approximate pro- 
portions 2:1 by volume. The larger part 
thereof is introduced at an intermediate 
point into a fluidized bed of synthesis 
catalyst. The smaller part is mixed with 
about 0.5 volume of steam, and the re- 
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4 ways TO REDUCE PUMP REPAIRS 
AND GAIN INCREASED EFFICIENCY 


1 Prevent STEM and SPRING break- 


age. Exclusive double shock ab- 
sorber built into Sims valves stops 


impact shock 


Stop wear. Long guide of ROTATOR 
prevents cocking of DISC—assures 
even opening. Rotator controls rota- 
tion of valve disc to increase service 


lifte—protect spring against crushing 


Keep seating surfaces leak-free. 
Only Sims guarantees the valve 
DISC will rotate every time it lifts 
Does not hammer up and down on 
the same spot or require frequent re- 
placement You get three times 
longer wear from seat and disc— 


guaranteed 


Stop valve slam and knock. Quiet 
operation is gained by cushioning 
moving parts and cutting resistance 
to flow through the EAT...with 
patented inclined ribs. This reduc- 
tion of resistance allows cylinders to 
fill completely. Pump capacity is in- 
creased 20°, 


Sims valves are made in sizes from 
2%" to 1544" to fit any reciprocat- 
ing pump. Valves supplied ready 
to install—cast in individual units 
or in complete plates. 
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Accurate 


reproduction of 


dimensions assures 


perfect fit, long 
trouble-free service. 


@ Extreme accuracy, 
painstaking care in 

every detail, and know- 
how—born of years of 
gasket manufacture—are your | \% inch radii at all 
guarantee of satisfactory rib intersections 
performance. Ask for pss pen 
estimates on standard and 
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Patents 





sulting mixture is reacted under condi- 
tions effective for the conversion into Hs 
and CO,. The CO, is removed from this 
product, and the residual H:, is intro- 
duced into the catalyst bed at a low 
point to pass upward to the entrance 
point of the water gas and react there 
with. 


U.S.P. 2,558,556. Production of Hydro- 
carbons and Oxygenated Compounds. 
H. V. Hess and G. B. Arnold to The 
Texas Company 
In a Fischer-Tropsch synthesis at a 

temperature of 250-700° F. and a pres- 

sure of atmospheric to 1000 psi., the re- 
sulting mixture of hydrocarbons, water 
and oxygen-containing compounds, 


| mainly aliphatic alcohols, is separated at 


a temperature of 200-350° F. and ele- 
vated pressure into a gas phase, a hy- 
drocarbon phase containing substantially 


| all of the C, and higher alcohols and a 


substantial part of ethyl alcohol, and a 
water phase containing the other por- 
tion of alcohols produced. The hydro- 
carbon phase is fractionated into a gaso- 
line fraction and a gas oil fraction. C; 


| and C, alcohols separated from the gaso- 


line fraction are used to extract oxy- 
genates from the gas oil fraction 


U.S.P. 2,558,557. Extraction of Alcohols 
from the F-T Synthesis Product. H. V. 
Hess and G. B. Arnold to The Texas 
Company 
The process according to this patent 

is closely related to that of U.S.P 

2,558,556 The alcohols here produced 

have 1-20 C atoms. The hydrocarbon 

phase separated at atmospheric condi- 
tions contains the major portion of the 
alcohols with more than 5 C atoms and 


| a substantial portion of the C, and C; 
| alcohols, while the aqueous phase con- 


tains the remainder of the alcohols. A 
distillate formed from the aqueous phase 
consists of an aqueous azeotropic mix 
ture of alcohols, the C.-C, alcohol frac- 
tion of which is employed for extracting 
the hydrocarbon phase. Further details 
are claimed 


U.S.P. 2,558,746. Production of Carbon 
Monoxide and Other Gases from Car- 
bonaceous Materials. L. P. Gaucher to 
The Texas Company. 

Details are claimed for the production 
of a CO/H; mixture from a solid carbo 
naceous fuel by reaction with oxygen 
and steam 


U.S.P. 2,558,760. Hydrocarbon Synthe- 
sis. P. C. Keith to Hydrocarbon Re- 
search, Inc. 

Details are claimed of a Fischer- 
Tropsch synthesis from a CO/H; mix- 
ture obtained by partial combustion of a 
hydrocarbonaceous material at a tem- 
perature of at least 2100° F. with 
oxygen 


U.S.P. 2,560,171. Synthesis of Organic 
Compounds. L. R. Hill to The M. W 
Kellogg Company 
A CO/H: mixture with a mol ratio of 

H, to CO between 0.7:1 to 10:1 is passed 

upwardly at a specified velocity through 

a reaction zone in the presence of a 

fluidized catalyst at a temperature of 

350-750° F. and a pressure of 50-500 psi 

A portion of the gaseous effluent is re- 

cycled. 
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U.S.P. 2,560,325. Hydrocarbon Synthe- 
sis. H. T. Baker to Standard Oil De- 
velopment Company. 

A mixture of 1-2 mols hydrogen per 
mol of CO is contacted with a fluidized 
bed of powdered alkali metal salt -pro- 
moted iron catalyst under synthesis con- 
ditions. The flow of synthesis gas to the 
reaction zone is interrupted about every 
24 hours. The fluidized bed is treated 
with a gas consisting predominantly of 
hydrogen under the same conditions as 
before for a period of 15 minutes to 2 
hours and until the effluent gas from 
the reaction zone is at least 90 percent 
H;. Thereafter, synthesis gas is again 
passed under synthesis conditions into 
the reaction zone. During the transition 
period over 20 percent of the catalyst 
is converted into FeC. 


U.S.P. 2,560,329. Catalytic Dehydrogena- 
tion of Petroleum Naphthenes. R. C 
Brandon to Standard Oil Develop- 
ment Company 
A petroleum mono-alkyl naphthene is 

passed in vapor form over a catalyst 

containing 0.1-10 percent by weight of 

a platinum group noble metal mixed 

with a hydrous oxide carrier having 

ultra-microscopic pores at a tempera- 

ture of 650-800° F 


U.S.P. 2,560,344. Two Stage Hydrocar- 
‘ bon Synthesis Operation. C. fF. Hum- 
minger to Standard Oil Development 
Company 
A synthesis gas containing H: and 
CO in a molecular proportion of 1 to 
2:1 is contacted together with 2-8 per- 
cent (by volume of the synthesis gas) 
f extraneous water vapor with a fluid- 
ized iron-typé catalyst, promoted with 
1-8 percent by weight of an alkali metal 
compound, at a temperature of 350-600° 
F.. a pressure of 550-700 psi., a space 
velocity of 2-30 cubic feet of gaseous 
mixture per hour per pound of catalyst, 
and a ratio of recycle to fresh feed gas 
of 1-2 volumes recycle per volume of 
fresh feed. The unconverted gases of 
the vaporous reaction effluent are treated 
after separation from the reaction prod- 
ucts with a portion of previously used 
catalyst at a temperature of 550-750° F., 
a pressure of 200-500 psi.. and a space 
velocity of 10-75 cubic feet of gas per 
hour per pound of catalyst. Further 
amounts of hydrocarbons are thus 
formed. 


U.S.P. 2,560,345. Pretreatment of rags 
lyst for Hydrocarbon Synthesis. C. FE 
Hemminger to Standard Oil Develop- 
ment Company 
In a Fischer-Tropsch synthesis em- 

ploying a fluidized iron catalyst, an oxy- 

gen-containing iron catalyst is first re- 
duced with hydrogen to an oxygen 
content of 0-10 percent by weight of the 
iron. The reduced catalyst is then treated 
with fresh synthesis gas at a tempera- 
ture of 550-750° F. and a pressure sub- 
stantially lower than the increased syn- 
thesis pressure for a time sufficient to 

carbide the catalyst and convert 20-50 

pe rcent of its iron content into a mixture 

iron carbides with predominating 

> content. The catalyst thus pre- 
treated remains at a high activity level 
while its tendency to undergo fragmen- 
tation is repressed. 
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Chlorinator 
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Treat Cooling Water 


with (Rlorin — 
the Proven Way 


Hundreds of power plants and refin- 
eries have found chlorination by W&T the 
answer to heat exchanger slime problems. 
By eliminating slime forming micro- 
organisms, maximum heat transfer is 
maintained in the condensers. The 
result — overall plant efficiency is kept 
at a maximum. 
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High labor costs involved in frequent 
condenser tube cleaning are eliminated 
when chlorination is employed. Man- 
hours used for tube cleaning can be util- 
ized for other maintenance jobs, an 
important factor with the increasing man- 
power shortage. 


Elimination of frequent shut-down 
for tube cleaning helps power plants stay 
continuously “on the line.” When chlori- 
nation is employed, many plants find that 
outage for cleaning is reduced to once 
per year and then only for removing 
trash from tube sheets. 


Years of operation have proved the 
dependability and accuracy of W&T 
Chlorinators for cooling water treatment. 
Low maintenance and automatic program 
operation keep operating costs to a mini- 
mum. Your W&T Engineer is prepared to 
make a survey of your plant to recommend 
the proper chlorination equipment. Write 
today for more information on slime con- 
trol — no obligation, of course. 


WALLACE & TIERNAN 
PRODUCTS, INC 
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U.S.P. 2,560,360. Synthes's of Oxygen- 
ated Organic Compounds. J. K. Mertz 
weiller and J. J. Owen to Standard 
Oil Development Company 
Olefins produced in a Fischer-Tropsch 

synthesis are treated with an alkaline 

removing acidic materials 

Thereafter, the olefins 

CO in the 

catalyst at 

oxygen 

alde . 


agent tor 
from the olefins 
are contacted with H, and 
presence of an oxygenation 
suitable conditions to produce 
ated organic materials, such as 
hydes and ketones 





DESULFURIZATION 





U.S.P. 2,558,137. Process for Sulfur Re- 
moval. H. J. Hepp to Phillips Petro 
leum Company 
\ normally gaseous 

hydrocarbon mixture is desulfurized by 

treatment in the presence of a silica 
alumina type catalyst at a temperature 

of 150-550° F., and a pressure of 500 

2000 psi. under conditions claimed in 

detail 


olefin-containing 


U.S.P. 2,558,863. Process for Refining 
Petrol. L. B. Lundquist to Svenska 
Skifferolje Aktiebolaget, Sweden 
Petroleum containing CS, and mer 

captans is first treated with aqueous 

alkaline lye and then with H.SO, The 
product is then distilled after neutrali 
zation with alkaline lye. A light fraction 
of the distillate contains all CS, and 
some light mercaptans, while a heavier 
traction is tree f CS, but contains at 


least the heavier mercaptans. The light 
fraction is treated with alcoholic lye to 
convert the light mercaptans into mer- 
captides, while the heavier fraction is 
treated with sodium plumbite and sulfur 
for converting its mercaptans into di- 
sulfides 


U.S.P. 2,559,323. Process for the Desul- 
furization of Hydrocarbons. P. X 
Spillane to Keith Williams, Sydney 
Hydrocarbons are contacted in the 

vapor phase at temperatures of 80-400° 

C. with a desulfurizing agent compris- 

ing agent comprising essentially at least 

one alkali carbonate and metallic iron 

This agent is prepared in a special man- 

ner claimed in detail 


U.S.P. 2,559,324. Treatment of Sulfur- 
Containing Materials. P. X. Spillane 
to Keith Williams, Sydney 
The subject of this patent is closely 

related to that of U.S.P. 2,559,323. The 
desulfurizing catalyst characterized by 
the special manner of production is 
claimed as well as the conversion of 
gaseous sulfides into elemental sulfur 
with the aid of this catalyst and in the 
presence of oxygen or CO or ( “Or 


U.S.P. 2,559,457. Hydrodesulfurization 
of. Petroleum Hydrocarbons. C. W 
Montgomery, I. Gilbert, and S. M 
Hazen to Gulf Research & Develop 
ment Company 
Vapors of a petroleum hydrocarbon 

and hydrogen-containing gas are con 

tacted with Ni or Ni oxide on a carrier 

Sulfur contained in said vapors is ab 

sorbed with formation of Ni sulfide. The 

contact material is regenerated and re 
used. Powdering of this material by re 


peated regeneration is reduced by an 
admixture of 5-11 percent of copper to 
the Ni-contact, 


U.S.P. 2,560,178. Regenerating —t 
tan Solvent. J. H. Krause and T. 
Standard Oil Company of 


Tom to 

Indiana 

A petroleum distillate within the kero- 
sene to heater oil boiling range is ex- 
tracted at a temperature of 80-100° F 
with an aqueous 50-65 percent KOH 
solution and a certain amount of meth- 
anol, to remove mercaptans. The ex- 
tracting liquid is regenerated in a man- 
ner claimed in detail 


U.S.P. 2,560,374. Treatment of Sour Pe- 
troleum Distillates. A. J. Schmid! to 
Standard Oil Development Company 
A sour petroleum distillate containing 

mercaptans and having a final b.p. no 

greater than 750°F. is admixed with not 
more than one percent by volume of an 
alkanol amine, such as triethanol amine 

The mixture ts agitated with not more 

than five percent by volume of a solution 

of an alkali metal hydroxide while add- 
ing a sufficient amount of a mild oxidiz 
ing agent to convert the mercaptans to 
disulfides. A sweetened distillate results 


U.S.P. 2,560,433. Desulfurization of Hy- 
drocarbon Oils. W. I. Gilbert and W 
A. Horne to Gulf Research & Devel- 
opment Company 
Vapors of a S-containing hydrocarbon 

oil are contacted with an agent consist 

ing of metals of the iron group or their 
oxides composited with a silica-alumina 
refractory catalytic material capable of 
promoting the conversion of higher boil 
ing into lower boiling hydrocarbons and 
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R. S. Mercury Cleaner 

R. S$. Manometer 

R. S. Dead Weight Gauge 
R. S. Dead Weight Tester 
R. S. Orifice Well Tester 
R. S. Moisture Tester 





Ac-Me Recording Gravitometer 
Ac-Me Specific Gravity Gas Balance 
Ac-Me Pressure Vacuum Pump 

. S$. Portable Vacuum Pump 


Laboratory Apparatus and Supplies 


Manufacturers and Jobbers 


Scientific Instruments 


Manufacturers of 
Ac-Me and R. S. Specialties 


R. S. Flat Bore Yel-O-Bak Thermometers 
R. S. Streamlined Hydrometers 
R. S$. Pulsameter 
R. S$. Pressure Hydrometer Jars 
Vapor Pressure Bomb 
Diamond Core Drill 
Thermo Plumb Bob Thermometers 
Thermostat Temperature Controls 
R. S. High Pressure Consistometer 
R. S. Smoke Meters 


Complete Line of Scientific Laboratory Equipment 
Write for Bulletin No. 50 
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One of a Series of interest to the Petroleum industry . 








New Houston Office 
for Gulf Coast District 


The Gulf Coast District Office of the 
Du Pont Petroleum Chemicals Divi- 
sion will soon move into its new 
Houston headquarters. The new 
offices are located in the recently 
completed National Bank of Com- 
merce Building. They are consider- 
ably larger than those formerly oc- 
cupied by the Division's Houston 
staff and pleasant surroundings have 
been created by one of Houston's 
leading decorators. 











Superintendent of TEL 
Manufacturing Area 


H. Cuirrorp Barey is superintendent 
of the Tetraethyl Lead Area of the Du 
Pont Chambers Works at Deepwater, 
N. J. He joined the Company in 1924 
after graduating from M.LT. and 
started his Du Pont career as a chemist 
in the Jackson Laboratory. 


H. CLIFFORD BAILEY 


In 1925 he was transferred to the 
Chambers Works. Here he held three 
jobs successively as a supervisor of the 
Phenylglycine operation, the Indigo 
Area and in the Tetraethy] Lead Area. 
In 1937 he was transferred to the Baton 
Rouge, La. plant as assistant manager. 

After a period in military service he 
returned to Du Pont and was made 
technical assistant, Petroleum Chemi- 
cals Division, at the Wilmington office. 
In 1950 he was transferred to the 
Chambers Works to his present job of 
superintendent in charge of TEL 
manufacture. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. dy Pont de Nemours & Company (inc.) 





New Du Pont Color Movie 
Dramatically Depicts 
Safe Gasoline Transport by Tank Truck 


Film Available to Petroleum Industry for Showings to 
Municipal Authorities, Safety Groups, Civic Organizations 


Wuart do Mr. and Mrs. America think of your gasoline trucks? Judging from 
reports in publications, and various restrictive regulations, they have some 
false notions about the safety of these vehicles. Since tank trucks are indis- 
pensable, something has to be done to change their minds. But what? 


“IS THAT GASOLINE TRUCK SAFE?” asks a finicky lady motorist of ovr tonk truck driver. In 
the new Du Pont movie, his clear explanation of the facts convinces her that the truck is sofe. 


To help the petroleum industry over- 
come this prejudice, Du Pont has pro- 
duced a full-color sound movie on tank 
truck safety. This film is available to 
oil companies. It is a Hollywood-pro- 
duced picture entitled “Pipeline on 
Wheels.” The film is specially designed 
to give the public the facts about the 
safety features found in tank trucks 
built today. 

Realistic acting and careful script 
writing point up the story. Forcefully 
and memorably the new film presents 
a winning case for the tank truck. Its 
message is in the form of an entertain- 
ing human-interest story. The chief 








SPECIAL 


in this issue... 
see back page for progress stery on 
Du Pont’s new TEL manufacturing facilities. 























characters, played by Hollywood ac- 
tors, appear as typical, motoring-con- 
scious Americans. 

Throughout the picture, four main 
points are stressed: (1) The importance 
of the gasoline tank truck in our mod- 
ern motorized civilization. (2) The fact 
that tank trucks are engineered and 
constructed for great strength and safe- 
ty. (3) Evidence that tank trucks pro- 
tect and retain their cargo even when 
rolled over or exposed to fire. (4) That 
size is no evil in tank trucks because 
large loads mean fewer trucks on the 
highway and, consequently, fewer ex- 
posures to traffic hazards. 

Besides filling a definite need in pub- 
lic education, the film is ideal for train- 
ing use. It can be employed effectively 
to develop job pride among tank truck 
drivers and maintenance men. Step by 
step, it shows how the modern tank 
truck is built to strict specifications for 
maximum safety. In two spectacular 
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New Movie 


demonstrations with a full-size tank 
trailer loaded with actual gasoline, the 
movie proves conclusively that a gas- 
oline truck can be rolled over without 
spilling and that it will not explode— 
even when subjected to severe fire be- 
neath it. 

In preparing the script, Du Pont con- 
otiel representatives of the Board of 
Fire Unde -rwriters, the National Safety 
Council, the National Fire Protection 
Association, the API and NPA , as well 
as many automotive engineers and oil 
company personnel — over 100 people 
in all. Thess men cooperated enthusi- 
astically and many offered sound sug- 
gestions which were incorporated in 
the film. As a result, “Pipeline on 
Wheels” is as authoritative as it is pos- 
sible to make it. 


THE SAFE CONSTRUCTION of o gasoline tank 
truck is stressed in this driver training scene 
from “Pipeline on Wheels.” 

Prints of the film are available to oil 
companies for use as they see fit and 
may be borrowed or purchased through 
any Du Pont Petroleum Chemicals Di 
vision District Office. The showing 
time is 26 minutes. 

“Pipeline on Wheels” provides a fea- 
ture attraction around which can be 
planned meetings with civic organiza- 
tions, public officials, fire or police de 
partments and other interested groups. 
And it provides a valuable supplement 
to training programs for tank truck 
drivers and oil industry personnel in 
general 


THIS 


—— HOME” BOOKLET, describing the 
movie in detail 

is available to oil 

companies for dis 

tribution in con- 

nection with show- 


ings of ‘Pipeline 
on Wheels.” 


To help meet the growing demand for 
tetraethyl lead compounds, construc- 
tion of Du Pont’s new manufacturing 
plant is now well under way at Deep- 
water, N. J. These facilities, using a 
new, more efficient manufacturing 
process, are expected to be in produc- 
tion by January, 1952. 

As a result, refiners can look for- 
ward to an additional supply of TEL 
to help them maintain their quality 
standards and to meet increased gas- 
oline demands. Also, TEL will be more 
readily available whenever its need for 
military fuels is urgent. 

Construction of the new facilities is 
being accomplished with a minimum 
of critical <a materials. The spe- 
cially designed processing equipment, 
for example, requires a smaller amount 
of spouted steel alloys than the former 
type. 

To keep construction moving at top 
speed, a crew of nearly 200 men is em- 
ployed in building the new three-story 


New TEL Manufacturing Facilities 
Well Under Way at Du Pont 


AS THE STEEL WORK of Du Pont's new TEL 
plant nears completion, the job foreman checks 
construction details. 


plant. The building itself is on the Du 
Pont Chambers Works grounds near 
the present TEL manufacturing area. 
Du Pont also plans to maintain full 
production in the present facilities. 











LITERATURE AVAILABLE 


The Petroleum Chemicals Division of 
Du Pont has published a wide variety 
of material of interest to the petroleum 
industry. This includes technical pa- 
pers, bulletins, reports and memoranda 
as well as equipment operation bulle- 
tins, safety regulations, tank cleaning 
data, marketing aids and the like. 

Any of this is available on request to 
your nearest Du Pont Petroleum Chem- 
icals Division District Office. A partial 
listing of available material is shown 
below: 

Possible Mechanisms By Which Com- 
bustion Chamber Deposits Accumu- 
late and Influence Knock 

Serial A-2087a 

Tank Talk—a 52-page booklet which 
outlines safe procedure for cleaning 
gasoline storage tanks. Written for 
the man who does the cleaning 

Serial A-1134 

Antiknock ERSEEIS RE H. K. Liv- 

ingston, Jackson Laboratory 














Petroleum 





Du Pont Services to the Petroleum In- 
dustry Serial A-663 


MOVIES AVAILABLE 


Pipeline on Wheels—A 26-minute, full- 
color movie on tank truck safety. 
Suitable for both wones and public 
relations pu 

What Makes A Casoline Good—An 18- 
minute cartoon movie in color. Pre- 
sents the story of how high quality 
gasoline is made in easy-to-under- 
stand form. Ideal for dealer training 
meetings. 


In addition to the above, Du Pont 
makes available a special library of 
films of particular interest to the pe- 
troleum industry. 
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Better Things for Better Living 
. through Chemistry 


themicals 




















E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division @ 


New York, N. Y. 
Chicago, Ili. 
Tuise, Okla. 
Houston, Texas 


District 
Offices: 


Los Angeles, Collif. 


Wilmington, Del. 
Chicago, til. 
Tulsa, Okle. 
Houston, Texas 
El Monte, Calif. 


District 
Laboratories: 


IN CANADA: Conedian Industries Limited — Toronto, Ontario — Montreal, Quebec 
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having a conversion index of about 15, 
in the presence of hydrogen at a tem- 
perature of 600-950°F. The treatment is 
terminated when a substantial amount 
of H:S appears in the vapors. The con- 
tact agent is regenerated for sulfur 
removal. 





HEAVY OILS AND WAXES 





U.S.P. 2,557,940. Refining of Lubricat- 
* ing Oils. P. H. Carnell to Phillips 

Petroleum Company. 

Lubricating oil is refined by treatment 
with anhydrous HF and an isoparaffin 
at elevated temperatures and pressure 
The treated mixture is cooled and then 
thoroughly mixed with a phenolic com- 
pound. An acid phase containing the 
HF and the phenolic compound is sep- 
arated from a hydrocarbon phase which 
is distilled to recover the improved lubri 
cating oil 


U.S.P. 2,558,079. Mineral Lubricating 
Oil Containing Chlorinated Hydro- 
carbons. B. Gallsworthy to The Texas 
Company 
4 mineral lubricating oil contains a 

minor amount of chlorinated mineral 

lubricating oil. The lubricant has ex- 
treme pressure characteristics 


U.S.P. 2,559,083. Decolorization of Poly- 
olefinic Hydrocar Drying Oils. P 
D. May, L. M. Adams, and R. J. Lee 
to Pan American Refining Corpora- 
thon 
Darkcolored hydrocarbon drying oil of 

special characteristics and essentially 

consisting of polyolefins with ring struc- 
ture is contacted with hydrogen in the 
presence of a solid hydrogenation cata- 
lyst under mild hydrogenation condi- 
tions for a period of time sufficient to 
hydrogenate at least a substantial por- 
tion of the chromophoric components of 
the oil but insufficient to decrease the 
iodine number of the oil by 20 percent 


U.S.P. 2,559,645. Method of Blending 
Polyethylene-Amorphous Petroleum 
Wax Compositions. R. G. Larsen and 
\. A. Schaerer to Shell Development 
Company 
An ethylene polymer having a molecu- 

lar weight of 6000-140,000 is homogene- 

ously blended with an equal amount of 
an amorphous petroleum wax having an 

m.p. of 40-88°C. and further treated. 


U.S.P. 2,559,984. Process of Preparing 
Polymeric Lubricating Oils. C. W 
Montgomery, W. I. Gilbert and R. E 
Kline to Gulf Research & Develop- 
ment Company 
An olefin with at least three C atoms 

is continuously contacted in the liquid 

phase with a halide polymerization cata- 
lyst at a temperature of —20° to 40°C 
until 10-20 percent polymer is formed 

A lubricating oil is obtained 


U.S.P. 2,560,148. Wax Emulsion. K. G 
Arabian to Shell Development Com- 
pany 
\ wax emulsion comprises a hydro- 

carbon wax, water, a water-soluble ali- 

phatic hydroxy polycarboxylic acid, e.g 

citric acid, and a salt thereof with a 

wax-soluble primary alkyl amine, e.g. 

hexadecyl amine, in certain proportions 


U.S.P. 2,560,202. Rust Inhibiting Com- 
position. J. C. Zimmer, G. W. Dun- 
can, and C. E. Paxton to Standard Oil 
Development Company 


September, 1951 


A mineral base lubricating oil con- 
tains 0.5-3 percent by weight of a mono- 
oleic ester of pentaerythritol and 0.5-3 
percent of a sodium or calcium petro- 
leum sulfonate. The composition has 
rust-inhibiting characteristics. 


U.S.P. 2,560,448. Recovery of Lubricat- 
ing Oil from Solvent Extracts. W. C. 
Jones, Jr., to Standard Oil Develop- 
ment Company. 

High viscosity index lubricating oil 
fractions are obtained from low viscosity 
index solvent extracts of lubricating oils 
by forming a mixture of these extracts 
which contain high viscosity index com- 
ponents and a light paraffin. The mixture 
ts contacted with a bed of silica gel of 
28-350 mesh particle size at a tempera- 
ture of 60-200° F., with the gel being in 
excess of the extract. Low viscosity in- 
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dex constituents are selectively adsorbed 
High viscosity index lubricating oils are 
recovered from the unadsorbed mixture 


U.S.P. 2,560,479. Production of Lubri- 
cating Oils. G. Riethof, C. W. Mont- 
gomery, and G, P. Brown, Jr., to Gulf 
Research & Development Company 
Lubricating oil is produced by sub- 

jecting a solvent extract of a lubricating 

oil distillate stock containing at least 

15 percent (by weight of the solvent 

extract) of hydrocarbons boiling be- 

tween 300-400° C. at 10 mm. Hg absolute 
pressure, to distillation under conditions 
claimed in detail, and then subjecting 

these puparnten hydrocarbons to a mild 





ie 
4 


GOOD, 


Vhe Name What 


COTTON RUBBER 
LINED, SINGLE OR 
DOUBLE JACKET 


All Standard Sizes 


Every detail of construction contributes to the strength, durability and safety for which this hose 


is famous . . . 


as perfect in quality as it is possible for men and machines to produce. Jacket of 


selected long fibre cotton duck withstands exceptionally hard wear and 
rough treatment, with effective resistance against snagging, puncturing, 
bursting. Rubber lining is tough, durable, carefully cured. Flexibility ond 
relatively light weight assure easier handling and coiling. 

NOTE: For fire smothering service, red covered “INFERNO” Steam Hose 


is recommended. 


Contact Our Nearest Branch for Complete Information and Prices 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, WN. J. 


Branches: Philadelphia - New York - Boston - Pittsburgh - Chicago - Detroit - St. Poul - Los Angeles 
ts. 1670 Son Francisco - Seattle - Portland - hens ate Denver - Houston - Datributers in Other Principe! Cares 
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This revolutionary ABRASIVE Floor 
Plate makes it possible for you to give 
your workmen the best non-slip pro- 
tection against costly falling accidents 

A. W. ALGRIP is made by rolling 
abrasive grain, the same type used in 
grinding wheels, unifommly as an in- 
tegral part of the upper portion of ALGRIP installed in elevators 
steel plate. Result: A floor plate that's oN = GB Snopes pemengers 
non-slip even on steep inclines ae at Spoke Sees 
ALGRIP requires no maintenance at- 
tention and wear exposes new abrasive 
particles so it keeps its gripping qual- 
ities. Wet or dry ALGRIP is non-slip 
It's easy to keep clean and can be cut 
and installed overnight 

Architects, engineers, designers and 
safety engineers are specifying A. W 
ALGRIP for industrial and com- 
mercial applications. Get complete 
informanon about this revolutionary 
ABRASIVE Floor Plate now. Write 
for booklet B.18 
THERE'S NEVER A SLIP 

ON A. W. ALGRIP. 





A.W. ALGRIP scr’. 
ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 
125 YEARS OF IRON AND STEEL MAKING EXPERIENCE 


Gentlemen: 
Please send me your 8-poge information-packed booklet B-18. 


NAME ——___ -——— - PERMACLAD Stainless 
oOmP. Cled Steel « A.W 
CRS a ————— _SUPER.DIAMOND Fioor 
ADORESS —— Plate © Plotes « Sheets 

e Strip « (Alloy ond 
Cry - ZONE STATE —— Special Groded 





es cen oe cm ams cup dete Gos 


7% of the 222 qupeendt imjurses which occur every beur are due to falls. Source: National Safety Councils 1949 
elune ef Amides Poa 
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sulfonation under specified conditions 
Good quality petroleum sulfonates are 
obtained as a by-product 





PETROCHEMICALS 





U.S.P. 2,557,281. Oxidation of Petroleum - 
Cyclohexane. C. H. Hamblet and F 
S % hance to E. I. du Pont de Nemours 
& Company. 

Details are claimed of a process for 
manufacturing partial oxidation products 
of cyclohexane, including cyclohexanol 
and cyclohexanone, from a petroleum 
cyclohexane crude containing at least 
0.1 percent of benzene The crude is 
reacted in the liquid phase with gaseous 
oxygen at a temperature of 75-2 = 
under a pressure of 50-500 psi. in the 
presence of a catalytic amount of a 
hydrocarbon-soluble cobalt compound, 
such as cobalt naphthenate 


eo a 2,557,282. Adipic Acid Process. 
H. Hamblet and A. McAlevy to 

E I. du Pont de Nemours & Com- 

pany. 

Cyclohexane is oxidized with air at a 
temperature of 50-75° C. and under a 
pressure of 50-250 psi. under specific 
conditions followed by nitric acid oxida- 
tion at a temperature of 40-90° C. of the 
reaction product freed from unchanged 
cyclohexane. Adipic acid is produced 


U.S.P. 2,557,505. Production of Diaryl- 
alkanes. V. N. Ipatieff and H. Pines 
to Universal Oil Products Company. 
An aromatic hydrocarbon with two 

hydrocarbon radical substituents in p- 

position to each other at least one of 

which radicals has only two H atoms 
combined with the C atom that is joined 
to the aromatic ring, is reacted at hydro- 
gen transfer conditions with a tertiary 
alkylated phenol in the presence of an 

acid-acting catalyst. Unsymmetrical di- 

arylalkane hydrocarbons are produced. 


U.S.P. 2,557,643. Conversion of Hydro- 
sulfides to Neutral Sulfur Compounds. 

L. C. Fetterly to Shell Development 

Company. 

Hydrocarbon hydrosulfides are con- 
tacted with an oxygen-containing oxi- 
dizing agent in the presence of a non- 
alkaline aqueous solution having a pH 
not greater than six and of an indigo 


compound having an aromatic ring which 


is substituted with a polar water-solu- 
bilizing radical. Hydrocarbon disulfides 
are formed. 


U.S.P. 2,557,664. Thiophene Pr uation 
from Hydrocarbon and Sulfur Di- 
oxide. K. L. Kreuz to The emes 
Company. 

SO, and a hydrocarbon having an ali- 
phatic chain of at least four C atoms 
are reacted in vapor phase at a tempera- 
ture of at least 700° F. in the presence of 
a solid particulate surface-active dehy- 
drogenation catalyst at a space velocity 
of less than five. A thiophene is pro- 
duced. 


U.S.P. 2,557,665. Thiophene Preparation 
from Alkane and Sulfur Dioxide. K. | 
Kreuz to The Texas Company 
The process of this patent is closely 

related to that of U.S.P 2,557,464. An 

alkane with at least two C atoms is 
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reacted with SO, at a temperature of at 
least 800° F. and a space velocity of 
0.2-6 weight of alkane per hour per 
weight of catalyst. 


U.S.P. 2,557,666. Thiophene Preparation 
from Alkene and Sulfur Dioxide. K. L. 
Kreuz to The Texas Company 
The process according to this patent 

differs trom that of U.S.P. 2,557,665 es- 

sentially in that alkenes with at least 
two C atoms are employed instead of the 
corresponding alkanes 


U.S.P. 2,557,678. Thiophene Pr ation 
from Hydrocarbons, Alcohols, or 
Monohalo Hydrocarbons and Sulfur 
Dioxide. M. Neuhaus, R. E. Conary, 
and L. W. Devaney to The Texas 
Company. 

Che process of this patent is closely 
related to that of U.S.P. 2,557,665. The 
solid catalyst is maintained in a fluid 
state 


U.S.P. 2,557,924. Manufacture of Hy- 
drazoic Acid. R. E. Schaad to Uni- 
versal Oil Products Company. 

An unsaturated hydrocarbon of the 
formula RCH=CH, wherein R is an 
alkyl radical is reacted with hydrazoic 
acid in the presence of an acid-acting 
catalyst, such as H:SO, Alkyl acids 
with at least two C atoms are produced. 


U.S.P. 2,558,221. Oxidation of Mercap- 
tans. C. W. Mertz, H. W. Cutcher, 
and J. A. McBride to Phillips Petro- 
leum Company 
A tertiary alkyl mercaptan with not 

more than six C atoms is reacted wit) 

oxygen in the presence of an activated 
natural bauxite of special composition. 

The corresponding di-tertiary alkyl sul- 

fide is obtained. 


U.S.P. 2,558,363. Photocatalytic Manu- 

facture of Benzene Hexachloride. A. 

J. Kolka and H. D. Orloff to Ethyl 

Corporation. 

[he photocatalyzed chlorination of 
benzene to its hexachloride is effected in 
the presence of an organic carboxylic 
acid or its anhydride or of chlorocar- 
boxylic acids or carboxylic acid chlo- 
rides. The output in gamma isomer is 
increased by the additive 


U.S.P. 2,558,507. Production of Thio- 
phene Compounds from Mono-Olefins 
and Hydrogen Sulfide with Alumina 
Catalyst. W. G. Appleby and A. F. 
Sartor to Shell Development Com- 
pany 
Normally gaseous mono-olefin is con- 

tacted in mixture with H,S in a molar 

ratio of H.S to olefin of 2:1 to 6:1 with 
adsorptive alumina for 10- 30 seconds at 

a temperature of 400-750° C. to produce 

thiophene compounds 


U.S.P 2,558,508. Thio Production 
from Hydrogen Sulfide and Mono- 
Olefin. W. G. Appleby and A. F. 
Sartor to Shell Development Com- 
pany 
The process of this patent is closely 

related to that of U.S.P 2,558,507. Butyl- 

here reacted with H.S under 
similar conditions 


ene 1s 


U.S.P. 2,558,716. Thiophene Preparation 
from Hydrocarbons, Alcohols, or 
Mono-Halo Hydrocarbons and Sulfur 
Dioxide. L. W. Devaney, J. T. Clarke 
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TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 


as it passes through the shell to the 
suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 


temperatures to avoid the 
are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Orly The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OlL VOLUME LOSSES 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 


Write for Descrip 


tive Liferature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, 
30 Rockefeller 


A Gulf Publishing Company Publication 


ENGINEERING 
CORPORATION 


ELIZABETH 4, 


NEW JERSEY 
NEW YORK 20, N.Y. 
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BUELL “GOES 10 THE TOP’ 


in catalyst recovery 


In fluid or thermofor catalytic 
cracking Buell recovery systems have dem- 
onstrated continuous high-efficiency per- 
formance in all the major refineries. De- 
sign information is available on the latest :, 
multi-stage collectors. Buell Engineering 
Company, 70 Pine Street, Dept. 21-I, 


New York 5, N.Y. Engineered Efficiency in 


DUST COLLECTION 


WANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 
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and C. H. Culnane to The Texas 

Company 

Hydrocarbons containing an aliphatic 
chain of at least two C atoms are reacted 
with H,S in the vapor phase at a tem 
perature of at least 700° F. over a solid 
particulate surface-active catalyst, such 
as an oxide or sulfide of group VI 
metals. The reaction is continued until 
the catalyst activity has fallen below 
40 percent of the initial activity. The 
used catalyst is employed for the pro 
duction of thiophene compounds by the 
reaction of SO, with a hydrocarbon of 
equal type under similar conditions. The 
catalyst is thereafter reused for the pro 
duction of thiophene compounds fron 
such hydrocarbons successively with H.S 
and with SO, 


U.S.P. 2,558,844. Photooxidation of Ali- 
phatic Olefinic Hydrocarbons. V. R 
Gray and H. Steiner to Petrocarbon 
Ltd., London 
An aliphatic mono-olefin with at least 

three C atoms is reacted in the liquid 

State with oxygen at a temperature of 

0-100" C. while irradiating the reaction 

mixture with ultraviolet light. Alkeny! 

hydroperoxides are produced 


U.S.P. 2,559,498. Process for Preparing 
Resins from Diisobutylene and 
Cracked Petroleum Condensate. J. D 
Garber, W. J. Sparks and D. W 
Young to Standard Oil Development 
Company 
An olefin containing fraction obtained 

from a compression condensate produced 
by cracking petroleum at about 1300° F 
is used together with diisobutylene for 
the production of a solid resin, suitable 
for coatings, by a polymerization im the 
presence of a dissolved Friedel-Crafts 
catalyst Details of the process are 
claimed 





CATALYST PREPARATION, 
ACTIVATION, 
REGENERATION 





U.S.P. 2,558,206. Process and Apparatus 
for Drying Hydrogel. B. M. Baird to 
Phillips Petroleum Company 
Details are claimed of a method and 

an apparatus for drying a hydrogel in 

the production of catalytic materials 


Alloy Casting Institute 
Expands Research Program 


Significant expansion of its technical 
research program is being undertaken 
by Alloy Casting Institute to help meet 
mounting defense mobilization needs 
and other engineering and equipment 
requirements dependent on the use of 
stainless steel castings, E. A. Schoefer, 
executive secretary, has announced 

In addition to extension of continuing 
research activities directed toward th« 
improvement of cast alloys widely used 
in the metals-treating, chemic al and 
many Other industries, Schoefer dis 
closed, three new projects are being in 
stituted 

Battelle Memorial Institute is study 
ing the high temperature properties of 
the 21l-percent chromium, 10-percent 
nickel type alloy; development of tita 
nium-stabilized corrosion resistant cast 
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Success Stories 
from ALOYCO’s 
Corrosion Clinic 


THE CORROSIVE: Concentrated sul- 
furic acid and acid emulsions 

THE APPLICATION: Processing 
high-octane gasoline 

THE PLACE: Anglo-lranian Oil Com- 
pany, Abadan 

THE VALVES: ALOYCO 20 gate valves 
THE RESULTS: Alloy-trimmed car- 
bon steel valves formerly used had to be 
removed because of leakage after 8 to 
9 months. ALOYCO valves—100% alloy, 
Teflon-packed at little additional cost, 
were installed and have completely 
eliminated this trouble. 





at 
Alkylation plant, Abadan Refinery of Anglo- 
Iranian Oil Co., lid., where many ALOYCO 
valves are installed on highly corrosive services. 


THE BACEGROUND: Throughout the © 
petroleum industry it is becoming the 
practice to combat corrosives with valves 
made of high alloys . . . rather than to 
pay the price for frequent replacements, 
with attendant shutdown. 

ALOYCO concentrates on the manu- 
facture of such valves. We make no 
other types. Our foundry practices, our 
machines and our tools are designed for 
the production of high alloys alone. 

And our Aloyco Corrosion Clinic 
specializes on problems of corrosion, 
contamination, discoloration, high and 
low temperature service. 

If you have such problems in your 7 
plant, put them up to the Aloyco Cor- © 
rosion Clinic for ‘‘diagnosis"’ and 7 
“treatment”. 

ALLOY STEEL PRODUCTS Co., INC. Z 
1303 West Elizabeth Avenue, Linden, N. J. 


er Lasting 


Long 


7 Ayoveo VAWES 


4 in Corrosive Service 





Equipment is 
hard to replace 


Protect It from Acid Corrosion with 


Barrett Standard Anhydrous Ammonia 


Now more than ever it’s important to protect your valu- 
able, hard-to-replace refining equipment against acid corro- 
sion. That’s why it pays to use Barrett Standard Anhydrous 
Ammonia to neutralize acidity in oil refining. 


This liquefied gas, guaranteed to be of the highest purity, 
is one of the lowest cost neutralizing agents delivered to the 
refinery. One pound will neutralize the same quantity of 
acid as several pounds of other neutralizing agents. 


Easily vaporized, Barrett Standard Anhydrous Ammonia 
follows the gas stream through the equipment, neutralizing 
corrosive acids as soon as they are formed. It has high solu- 
bility and a high rate of diffusion in oil. It destroys acidity 
without the formation of water or undesirable emulsions. 
Products of neutralization are easily eliminated from the 
oil. Excess ammonia is removed by blowing the oil with air. 


Start now to save money and protect your equipment 
by using Barrett Standard Anhydrous Ammonia. Get all 
the facts! Write, wire or telephone the address below. 


STANDARD ANHYDROUS AMMONIA 
« 


In 150, 100 and 50-pound cylinders for fast 
delivery from a stock point located near you. 
And in tank car shipments from Hopewell, Va., 
and South Point, Ohio. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 


*Reg. U. &. Pat. of 
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| ings is to be investigated at Ohio Uni- 
versity while an extensive study of im- 
proved gating systems for high alloy 
casting production will be conducted as 

| part of the ACI program under way 
at M.LT 


_ Acetylene Process Acquired 


Chemical Construction Corporation of 
New York, a unit of American Cyana- 
mid Company, has acquired from Ba- 
dische Anilin & Soda-Fabrik the exclu- 
sive North American rights to use their 
process for the design and construction 
of plants which produce acetylene from 
natural gas. : : 

This process provides for partial oxi- 


| dation of gas hydrocarbons to furnish 
| a crude acetylene gas. This is then puri- 
| fied to yield acetylene of any desired 


purity. The “heart” of the process is the 
use of a selective solvent specially devel- 
oped for this purpose 


| Smog Fight Gain Recorded 


Since the beginning of the anti-smog 


| campaign, oil refineries in the Los An- 


geles area have reduced the amount of 
sulfur dioxide discharged into the air 
by about 80 percent, according to Los 


| Angeles County smog control authori- 
ties. Sulfur dioxide in the air, the ac- 


cepted explanation of smog, has been 
reduced by 50 percent since 1948 alone, 
according to results obtained from sci- 
entific measuring tests. Although smog 
is usually worse from August to Octo- 
ber, smog officials recorded only one 
day of eye-smarting smog this August. 


ACS Society Honors NBS 


The Analytical Division of the Amer- 
ican Chemical Society recently paid trib- 
ute to the National Bureau of Standards 
when an honor scroll was presented to 
the Bureau in appreciation of the Bu- 
reau’s work in chemistry and other fields 


| of science and engineering. The presen- 


tation, made by N. H. Furman, presi- 
dent of ACS, to E. U. Condon, Director 
of NBS, was on the 50th anniversary of 
the Bureau's establishment 


Oil Compact Extended 


President Truman has signed Senate 
Judicial Resolution 42 which extends 
the Interstate Oi) Compact Commission 
for four years beyond its present expira- 
tion date of August 31, 1951 


Australian Shale Operation 
_ Reported by Mines Bureau 


Australian operations to produce 
motor gasoline and allied products on 
a commercial scale from native oil 
shale has been reported by two Bureau 
of Mines technologists, A. J. Kraemer, 
and H,. M. Thorne. According to their 
report, commercial oil shale develop- 
ment began about 1865, with kerosine, 
candle wax, and oil for improving the 
illuminating quality of manufactured gas, 
the chief products. The early plants were 
abandoned and are now in ruins. 

The Glen Davis plant began opera- 
tions early in 1940. The shale there is 
in three seams with a maximum thick- 
ness of seven feet, according to the 
Bureau of Mines report, and at one face 
only a single two-foot seam is exposed. 
The mine is operated by the room-and- 

| pillar method, like a mechanized coal 
| mine, and production averages 8% tons 
| a day per face worker, or three tons per 
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mine employe. The main seam has a 
Fischer .assay value of about 140 U. S. 
gallons a short ton and is probably 
the richest oil shale seam being mined 


in the world 


“Largest” ISA instrument 
Meeting Held in Houston 


The Sixth Annual Instrument Con- 
ference and Exhibit, scheduled to be 
in the Sam Houston Coliseum of 
, September 10-14, was expected 
largest and most enthusiastic 
Arrangement committee chair- 
Martin, Humble Oil and Re- 
fining Company said the 1951 instrument 
exhibit was undoubtedly the most in- 
clusive in the history of the industry 
The number of exhibit booths laid out 
just prior to conference time numbered 
229; they were reserved by 143 manu- 
facturers, 4 manufacturers’ representa- 
tive companies, one trade association, 
five « erating societies, and two edu- 
cational institutions. In addition the 
U. S. Navy will occupy ten booths and 
the National Bureau of Standards, two 
rhe technical prog 
cooperatively with a great many na- 
tional societies. Among them: ASME, 
AIEE, Institute of Radio Engineers, 
American Institute of Physics, Texas 
M. Symposium on Instrumentation 
for the Process Industries, Gulf Coast 
Spectroscopic Group, Pipe Liners Club, 
National f Corrosion En- 


m was formulated 


Association of 
gineers, Armed Forces Technical group, 
etc 

4 closed meeting on infrared instru- 
mentation techniques and applications, 
both military and commercial was sched- 
uled by the Armed Forces September 
13. Security clearance is required for 
attendance at this session. The sessions 
of September 14 were opened to anyone 
interested. Papers in this session include 
a survey on the present status and re- 
cent advances in infrared instrumenta- 
tion, papers on rapid scanning spectrom- 
eters, Golay cells and a variety of new 
commercial infrared equipment 
for the Process In- 
dustries” is given the sym- 
posium conducted by Texas A. & M. 
College on September 13 and 14. An- 
other special was the Instru- 
ment Maintenance Clinic, held Septem- 
ber 7-9, prior to the conference and 
exhibit. Initially held in St. Louis in 
1949, this third instrument maintenance 
clinic was planned to comply with pref- 
erences expressed at the two previous 
clinics. The instructors were drawn en- 
tirely from instrument manufacture per- 
sonnel, and ten such manufacturers were 
represented. These were: Foxboro, 
Fisher Governor, Republic, Minneapolis- 
Honeywell, Brown Instrument Division, 
Manning, Maxwell and Moore, Moore 
Products, Taylor, Mason-Neilan, Leeds 
& Northrup, and the Hagan Corporation 


‘Instrumentation 
F the title 


session 


Jones Named First ISA 
Paid Business Manager 
Percy V 


ness manager ot 


Jones, Jr., was named busi- 
t Instrument Society 
of America, effective this month. As the 
first paid executi director of the as- 
sociation, Jones has established his head- 
quarters in Pittsburgh. For the past four 
and one-half years he has been associ- 
ted with the research activities of the 
American Petroleum Institute in New 
York City 
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Sunray Responds to Scrap 
Salvage in All-Out Effort 

In a company-wide salvage campaign 
Sunray Oil Corporation has collected 
and returned to the scrap salvage market 
more than 820 tons of iron, steel and 
other metal scrap now a needed by 
the country’s defense and business in- 
dustries 

Sunray’s scrap was gathered and 
turned back into the steel market 
through sale to local district scrap sal 
vage deaiers. The Midcontinent division 
contributed 160 tons. The company’s 
Allen and Sunray (Duncan), Oklahoma, 
refineries disposed of 108 tons. The Mid- 
continent gas-gasoline department col- 
lected and « sed of 21 tons and Sun- 
ray’s West Coast division production, re- 


ready to step 
of pick ale Meial 


But when y 


these thre 


, oe. 


aaliielet leds 


Company Publication 


fining, and gasoline departments have 
disposed of 521 tons of scrap. 

By September 1, Sunray field depart- 
ments expect to collect and dispose of 
an additional 129 tons from all depart- 
ments, and will continue the collection 
effort as long as the national emergency 
exists. 


Vitro Corporation Adds 
Kellex to Organization 


The Kellex Corporation, specialist re- 
search and engineering firm, located at 
233 Broadway, New York City, has 
changed its name to Vitro Corpora- 
tion of America. As the Kellex Corpora- 
tion, the company was organized Janu- 
ary, 1943, as a subsidiary of the M. W 
Kellogg Company. It engineered the 


| 
HOW TO SELECT A 


WATER 
CONDITIONING 
SERVICE 





Making Warm Friendships on Hot Jobs 


WATER JACKETEC 
APCO PUMP For 


Developed especially for the effi- Every 
cient handling of high temper- Purpose 
ature and highly volatile liq- 

uids. Delivers outstanding 
performance. Un- 
beatable on high 
head, small 
capacity 
duties. 


WE 
STOCK 
STAINLESS 
STEEL 
APCO PUMPS 
ere available in 


For the convenience r many types and 
of our engineer 
friends we cerry 
for immediate ship- 
ment, popular sizes Write impeltters and 


of Apco Pum in shells. 
AS sree, CONDENSED CATALOG ""m" 


HEAVY-DUTY SIDE ENTERING MIXERS 


Let Eastern’s engineers help you with your 
petroleum processing equipment — 
Without obligation to et mae Sw 1 propose 
suitable mixing equipment and guarantee its 
satisfactory performance, 


These rugged and dependable side-enter- 
ing mixers prevent settling and bottom- 
precipitation. Available motor ratings 
Y—30 H.P. Speeds from 280—1725 

.P.M. Repackable while tank is full. 


Write to Dept. SC for new East- 
ern Mixer Catalog No. 600. 


Ei Sod Deeerars Inc. 
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famous gaseous diffusion plant at Oak 
Ridge, Tennessee, and since the war 
has designed major production facilities 
for the atomic plant at Hanford, Wash- 
ington, as well as other vital projects for 
the Army, Navy and Air Force. The 
Vitro Manufacturing Company of Pitts- 
burgh purchased Kellex in June, 1950. 


System for Isotope Ratio 
Determinations Reported 


A completely automatic amplifying 
and recording system for the analysis 
of gaseous mixtures or isotope ratio de 
terminations by a mass spectrometer 
was reported at the American Institute 
of Electrical Engineers Pacific Meeting 
in Portland, Ore., by Paul S. Goodwin 
and Robert L. Sink Of the Consolidated 
Engineering Corporation, Pasadena, 

Calif 

*The mass spectrum of a complex 
gaseous mixture can be used to obtain 
the quantitative and qualitative com 
position of the mixture with the aid of 
calibration spectra of the pure com- 
ponent constituents,” according to the 
two men 

In discussing isotope ration measure 
ment the authors said: “In studies using 
stable isotopes as ‘tagged molecules’ 

a chemical or biochemical process, 
mass spectrometer has proved to be 
accurate and convenient method 
measuring the results of such experi- 
ments. Simultaneous measurement of the 
ion current of the more abundant mole- 
cule and the rarer isotope is advan 
tageous, since factors which affect the 
ion currents equally can be cancelled in 
a rationing process.” 


Phillips Achieves Million 
Safety Hours at Borger 


Phillips Chemical Company employees 
in the butadiene section of Plains plant 
at Borger, Texas, completed one million 
man-hours without a lost-time accident 
since December 18, 1950. This is the 
third outstanding safety accomplishment 
in the plant’s history. On December 24, 
1947, this plant completed its first million 
man-hours Without a lost-time injury 
This record continued unbroken until 
February 25, 1948, when one accident 
resulted in two lost-time injuries. From 
that date to January 27, 1950, the bu 
tadiene section employees worked 3,000,- 
000 consecutive man-hours without a 
lost-time accident, a first in the history 
of Phillips plants 


Secony Adds Powerful 
St. Louis Tug to Fleet 


The fastest and most powerful of the 
Socony inland river towboats and one 
of the most powerful on the inland 
waterways, the La Crosse Socony was 
accepted by the Socony-Vacuum Oil 
Company on delivery from St. Louis 
Shipbuilding Company. The hull is 156 
feet long, 35 feet wide and eleven deep 
with a normal draft of eight feet. It is 
equipped with Kort nozzles and Con 
traguide rudders as well as other mod 
ern improvements. 


Pumping Coal by Pipeline 
To Get Ohio Demonstration 


The cost of transporting coal 100 miles 
by pipeline was estimated to be between 
$1.28 and $1.9! a ton according to esti 
mates released by Secretary of the In 
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HERE'S A 
VALVE THAT 
WILL GIVE 
YOU RELIEF... 


NON-LUBRICATED 


LIFI-PLUG VALVE 


No matter what the service moy be, here is a plug valve 
thet is unique in that its sect is seperate and not attached 
te the bedy and, therefore, con be trimmed in any desired 
corrosion-resistant alloy. Thus, the sect and plug may be 
replaced easily and at low cost, should it become necessary, 
by simply removing the bonnet. The entire operation requires 
only a few minutes and the valve body remains in the fine. 
Here is, truly, an innovation in special trim valves for special 
services. 4 

The Cameron Lift-Plug Valve is non-lubricated. Think of 
the man-hours (and grease) it will save you. This feature 
also prevents contamination of line products by valve lubri- 
cants. There's nothing to clog metering equipment, either. 

Let us send you @ booklet that tells the complete story of 
this remorkable valve. Like other plant operators who have 
purchased these valves for particularly difficult services, you 
may find them te be the answer te all of your problems, teo. 

Please write to: 


> 


LIFT-PLUG ACTUATOR lifts, turns ond 
reseats plug in only three-quarters of 
@ turn of the operating wrench. 


, RENEWABLE SEAT: Pres- 
sure-created body deflections and line 
strains cannot destroy the geometry 
of the fit between sealing surfaces be- 
couse they cannot be transmitted to 
the separate seat. 


IRON WORKS, Inc. 
P. ©. Box 1212, Houston, Tex. 
Export: 74 Trinity Place, 








Clack lhe atbaslager ff 


Durametallic Packings 


1S IT LUBRICATED THRUOUT - AND 7 
WEARS LIKE A BEARING ° 
WILL IT OPERATE WITHOUT SCOR- 7 
ING SHAFTS, SLEEVES OR STEMS ° 


- READY 
IS IT PRECISION MADE REA ? 
TO INSTALL IN MY STUFFING BOX + 


b) 
ARE THERE TYPES AND STYLE 7? 
FOR SEALING SPECIFIC CONDITIONS 


OF 
IS IT ECONOMICAL - CAPABLE ? 
LONG UNINTERRUPTED RUNS ...° 


























The Newest Expander < 
TYPE “FC” 
WITH FRICTIONLESS COLLAR 


—>BY THE OLDEST 
—>ORIGINAL MANUFACTURER 
—>OF TUBE EXPANDERS 


A general purpose tube expender for condensers and heat exchangers. 
ideal for automatic contro! units. Ball bearing thrust collar eliminates 
marring and friction on tube ends produced by thrust of expander. 


RECESSED COLLARS FOR PROJECTING TUBES 
CAN BE FURNISHED WHEN SPECIFIED 


A. L. HENDERER’S SONS 


620 MARYLAND AVENUE 
WILMINGTON, DELAWARE a) 




















Write for Bulletin 80-130 











terior Oscar L. Chapman. He reported 
a sum of about $10 million would build 
a pipeline 100 miles long capable of 
transporting 5000 tons of coal a day 
with water. Similar initial costs were 
quoted for larger pipelines. A , 
ton-a-day line could be operated for 
only 38-95 cents per ton per 100 miles, 
according to Mines figures. 

A large Ohio coal company has an- 
nounced its plan to build a full-scale 
demonstration pipeline in Ohio, through 
which finely ground coal will be mixed 
with water and pumped. The proposed 
line is to be a twelve-inch pipe, 17000 
feet long 


Casper Scene of WPRA 
Convention, Sept. 20-21 


J. W. Sandberg, an engineer from 
Phillips Petroleum Company, will tell 
how his company is getting greater 
product yields from crude, through high- 
vacuum flashing and radiant heat vis- 
breaking operations, at a regional meet- 
ing of the Western Petroleum Refiners 
Association in Hotel Henning, Casper, 
Wyo., September 20-21. His paper, “Ap- 
plication of Radiant Heat to Vis-Break- 
ing and Vacuum Operations,” will be in 
order of a progress report on the per- 
formance of the comparatively new radi- 
ant type heaters at the Phillips refinery 
in Borger, Texas. 

A fire-fighting demonstration will be 
staged at the Socony-Vacuum refiner 
in Casper. A number of actual fires will 
be started and then extinguished with 
the newest types of equipment. A fire 
in a crude tank will be put out, for 
example, with the new Pyrene Portable 
Air Foam Tower. This demonstration 
will mark the first time the tower has 
been shown in operation in this country. 


AGA Annual Scheduled 
Oct. 15-17 at St. Louis 


At the thirty-third Annual Convention 
of the American Gas Association being 
held in St. Louis on October 15-17, the 
important subjects to be discussed be- 
fore more than 5000 delegates expected 
to attend, will cover natural gas ex- 
pansion, utility financing, public rela- 
tions, and Federal controls. The panel 
of speakers will be headed by Senator 
Everett M. Dirksen of Illinois. 

D. A. Hulcy, Dallas, who is president 
of both the AGA and the U. S. Cham- 
ber of Commerce, is slated to open the 
convention with an address on the 
prospects and accomplishments of the 
gas industry. Senator Betas will speak 
Wednesday, October 17, on “Citizens’ 
Responsibility.” 


Coastal Engineering Men 
Slate November Meeting 


The second conference on coastal en- 
gineering will be sponsored by the 
Southwest Research Institute of San 
Antonio, Texas, and is scheduled to be 
held at the Rice Hotel, Houston, on 
November 7-10. Cooperating to present 
the conference are the University of 
California, Texas A. & M. Research 
Foundation, The Rice Institute, Uni- 
versity of Houston, and the Houston 
branch of the ASCE. 

The purpose of this institute is to 
summarize current information and tech. 
niques for engineers engaged in the 
design, construction, operation, and 
maintenance of coastal works. Charles 
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2 WAREHOUSES 
fa Sewe You 


SALES * PARTS * SERVICE 


Your Fisher Controller needs con be handled in o 
hurry by Puffer-Sweiven . . . they've two completely 
stocked h c iently located to serve you, 
@ qualified staff of engineers to work out your control 
problems, and a service department to give your Fisher 
Controllers expert repairs that are “factory-certified.” 


Call Puffer-Sweiven for your Fisher needs. 


Puffer-Sweiven Co. 


+ ge 3 Co., Fram re tadenares ‘Com. 
TON CORPUS CHRISTI 
P. O. Box 6236 P. O. Box 595 











Bringing you a clear explanation of 





LIQUID EXTRACTION...theory...equipment 
-- processes used in industry 
——_! 








for practical application in separating 
components of solutions 


ERE, for chemists, chemical engineers, 
and others in the chemical industry, is 
a complete review and organization of the 
subject matter related to the unit operation 
of liquid-liquid extraction. Sets forth the 
known facts about liquid extraction, outlin- 
ing the potentialities and limitations of ap- 
plying extraction to separation problems. 
Correlates hitherto apparently unrelated 
data; gives detailed references to many original sources; includes 
essential equations and many illustrative examples to insure un- 
derstanding of all important phases of liquid extraction. 


LIQUID EXTRACTION 


BY ROBERT E. TREYBAL 
Prof. of Chemical Engineering, N.Y.U. 


422 pages, 6x 9, 265 illus., $7.50 


Check this sampling of the numerous 

subjects covered in the book: 

* nozzles and orifices . ° ey Isi: ing processes 
* use of jets * ine liquid-liquid * solvent recovery 


* refining indices * stage efficiency * ete. 





Send orders to 
The Gulf Publishing Company 


P. O. Box 2608 + Houston, Texas 


September, 1951—A Gulf Publishing Company Publication 





FOR FAST, EXPERT ATTENTION TO: 
RESURFACING OF 


PUMP RODS & SHAFTS 


BUILDING-UP OF PACKING AREAS, 
PISTONS, PISTON RODS & 
TURBINE SHAFTS 


w 
PROTECTIVE METALLIC COATING 
OVER STEEL VESSELS & STRUCTURES 


w 
Complete equipment for preparation, spraying, grind- 
ing and machining of jobs. Facilities and personnel 
available anywhere in Gulf Coast-East Texas area. 


GENERAER METALEEZING 


& MACHINE coe. 
5815 Armour Dri WE-2295 
HOUSTON, TEXAS 











On the job 


throughout the industry! 


You find SUPERIOR equipment wherever efficient, modern 
operation is needed. Why? Because the industry knows that 
we manufacture refinery and gasoline plant equipment that 
operates under the toughest conditions. 

At SUPERIOR your plans, too, receive the careful attention 
and skilled workmanship that meets strict code and customer 
specifications. TRY SUPERIOR! 

Every job we do is a SUPERIOR job! 


API-ASME 
FRACTIONATING TOWERS + HEAT AND ASME CODE 
. we SERTIEIED BY 
EXCHANGERS SCRUBBERS AND TrOnAL . 
RETUBING OF HEAT EXCHANGERS 


For information or estimates call 
Amariilo 3-4395 


SUPERIOR MANUFACTURING COMPARY 























ADVANCED-TYPE VALVE 
FOR EXACTING CONTROL 


K & M Diaphragm Control Valves em- 
body the accessibility and other desirable 
features of the “open yoke”, formerly 
available only in cast iron construction, 
together with the strength and resistance 
to shock found only in steel. 

haat pagers The diaphragm casing assembly is the 
exclusive K & M Boltless Duoseal design 

which allows quick disassembly. The large 

All Diaphragm Motor diaphragm is molded so there is full effec- 
High tft . ae tp tive contact with the diaphragm button 
during the complete valve stroke. This 

construction, together with heavy, cali- 

Universal Mounting brated, long-travel springs gives an unusu- 
a (Both Sides of Motor) ally high power factor for extremely pre- 


Packing Gland 7 for Valve Positioner cise control. 
and/or Controller 


Iripod-Type Flow passages of the valve body have a 

3 Set Serow iL, minimum average area of 140% of com- 
Molded Ring Packing parable size pipe area; inner valve open 

free areas average 80% of pipe area. This 

' design permits pressure drop to take place 

aes principally through the inner valve, assur- 
Oversize Guides gf 2 sh ing complete control over the full valve 


stroke. 





é 


Quick-Opening 
Steel Clamps 


Pressed Steel 
Diephragm Casing — 
lorge Arec — 


6é¢6¢6¢6666 


Cast Steel Yoke 


* . +% , 
Top ond Bottom me 


Superfinished + Oversize Flow Areas 


Send for K & M Bulletin S10 for details 
and data. 


x /) 





K&M SERIES 1200 and 1400 
Available sizes — 4 to 16 inches. 

Construction — Cast iron, carbou 
and stainless steels and most ma- 


r : ’ Inner Valves — A wide range of 
: . 4 styles and characteristics to meet 


varying requirements. 
; : Action — Designed for direct or 
% : reverse action. 

t mTtoned Guide Bushings 


KIELEY & MUELLER 


Established 1879 
2029 - 43rd STREET NORTH BERGEN, -N. J 


Type 14008 
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E. Balleisen, conference secretary, is in 
charge of information and program ar- 
rangements 


100 Insulation Engineers 
Organize in Philadelphia 


One hundred engineers interested in 
heat insulation met at the Franklin 
Institute of Philadelphia and organized 
“The Thermal Insulation Society”; 
W. H. Zane, duPont Company engineer 
and vice chairman of the ASTM C-16 
committee on insulation specifications, 
was elected the first president. The 
group meets once a month at Franklin 
Institute to discuss common problems 
and to hear speakers on some specific 
insulation material 

Purpose of the organization is to ac- 
cumulate information for insulation spec- 
ifications, and to promote a better under- 
standing between manufacturer, applica- 
tor, and final consumer 


Aluminum Ore to Increase 
Production by 70 Percent 


Plans for increasing the nation’s alu- 
mina producing capacity by 180,000 tons 
annually through the addition of new 
production facilities at an existing plant 
in Mobile, Ala., were revealed by Alumi- 
num Ore Company president, Allen B 
Williams, who announced a forthcoming 
coustruction program 

The company is already erecting a 
new alumina works at Bauxite, Ark., in 
addition to operating plants at Mobile 
and at East St. Louis, Ill. This expan- 
sion will boost Aluminum Ore Com- 
pany's production capacity by approxi- 
mately 70 percent when completed. Con- 
struction at Mobile is scheduled to be- 
gin soon, and production of alumina is 
expected to start by late 1952 


Alcoa Adding New Research 
Building at New Kensington 


As part of its program for research 


expansion Aluminum Company of Am- 
erica is erecting a new building at its 
Aluminum Research Laboratories at 
New Kensington, Pa. The new unit is 
needed to relieve congestion and to ex- 
tend ALCOA's research facilities to 
meet increasing demands of the national 
defense program. It will increase total 
floor space at the laboratories by about 
one-third. Construction is already under 
way, and the building will be ready for 
occupancy early next year 

The new addition will consist of two 
bays, one of which will be three stories 
high, the other two stories. A six-ton 
mill-type crane will be installed in the 
first bay to handle heavy research equip- 
ment 


Sinclair to Build Tankers 


Bethlehem Steel Corporation will 
build two ocean-going tankers for Sin- 
clair Refining Company according to a 
recent announcement. The vessels will 
be 600 feet long, 78 feet wide, and will 
have a cargo capacity of 210,000 barrels 
of gasoline or 175,000 barrels of crude oil 


Newspapers Receive Ads 
For Oil Progress Week 


An eight page proof book containing 
30 suggested advertisements for use dur- 
ing Oil Progress Week will be distrib- 
uted by the Oil Industry Information 
Committee for this year’s observance, 





your own 
INERTS 


Kemp Inert Gas Generators 
Save $9 of the $10 you now 
spend for Inerts 


Need inerts for purging, fire pro- 
tection, mixing, blanketing or a 
special application? You can save 
up to 90% on Inert Gas costs when 
you generate your own inerts with a 
Kemp Inert Gas Producer. The 
cost of transportation, bottle jug- 
gling, storage, deposits on cylinder 
inventories and the initial higher 
cost of bottled nitrogen or C02 is 


eliminated. 
ABSOLUTELY DEPENDABLE 


Kemp Inert Gas 

you the same analysis 
from 20% to 100% 
The Kemp Industrial | 
part of each 
ordinary gas just 

the mains. . 


2 Bpecify Kemp. To find out 
how you can benefit: Tell us your 
atmosphere gas problem, and we’ll 
show you how Kemp can solve it 
and save you money! 


INERT GAS GENERATORS 


OF BALTIMORE 
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405 E. Oliver St., Baltimore 2, Md. 








sta@jare GRA-LITE 


UNEQUALLED 


by any other practical 
protective fabric! 


No other known fabric practical for protective gor- 
ments con equal StaSafe GRA-LITE in resistance to 
both chemicals and abrasion. Whether B be comes, 
or a complete covering from hood to spots, 

GRA-LITE offers you longer useful garment life! 


Send’ TODAY for a free swatch and Bulletin No. 526 


STANDARD SAFETY 


EQUIPMENT COMPANY 


232 W. Ontario St., Chicago 10, Ill. 
Newark 


Piorace Precision-Built for faster, smoother 


Tube Rolling 








For Rolling Tubes in Condensers, 
Coolers and other Heat-transfer 
Units you'll get Better results with 
IDEAL Tube Expanders No. 255 
and 270. Ball bearing, adjust- 
able thrust collar reduces fric- 
tion to a minimum. Sizes from 
4” thru 1% 

Wiedeke modern manufactur- 
ing methods assure prompt serv- 
ice and quick delivery. 


See Your Dealer 
or Write Us Today! 


THE GUSTAV “WIEDEKE.. COMPANY 
I 


oe Pe Ok ee 


| October 14-20. A similar tie-in advertis- 
ing kit last year resulted in the publica- 
tion of more than 4 million lines of local 
advertising during Oil Progress Week. 
The 1951 proof book will be sent to 
every daily and weekly newspaper in 
the country. The ads will be provided 
in all sizes and are written specifically 
for various aspects of the industry. 


Incentives Needed for 
Brazilian Oil Development 


A more constructive attitude toward 
foreign capital and the enactment of fa- 
vorable legislation designed to attract the 
best efforts of the competitive oil indus- 
try would go far toward minimizing the 
risk of Brazil’s industrial growth being 
retarded in the event of a change in the 
conditions upon which that country’s oil 
imports depend. This statement is made 
by Joseph E. Pogue, petroleum consult- 
ant to The Chase National Bank, in a 
32-page booklet, “Oil In Brazil,” released 
by the bank recently 

During 1950, Brazil produced only 
one percent and refined only four per- 
cent of its annual petroleum require- 
ments of some 91,500 barrels per day 
The oil imports are paid for by exports 
of coffee, cotton, and cacao. A continued 
expansion of oil consumption, an ulti- 
mate rise in world oil prices, and an 
arrested trend in market prices of coffee 
and other exported commodities would 
bring about a lessened availability of ex- 
change relative to the augmented re- 
quirements for oil imports 

Pogue believes the trend to oil in 
Brazil is inevitable. Alternate sources of 
energy such as wood, coal and water are 
either inadequate or uneconomic, Oil 





consumption has been bolstered by a 
steady population growth, the rapid in- 
dustrialization of Brazil's “Heartland,” 
and growing imports of machinery and 
automotive equipment. As a user of pe- 
troleum, Brazil now ranks sixth in the 
Western Hemisphere. Its petroleum re- 
quirements increased by 19 percent in 
1949 and 21 percent in 1950 

While the 1946 Constitution of Brazil 
limited exploration and development of 
oil to Brazilians and Brazilian compa- 
nies, it did not stipulate that only Bra- 
zilians could be shareholders of such 
companies as did the 1937 Constitution 
and the 1940 Mining Law and the 1941 
Oil Law. However, the government has 
not enacted legislation implementing the 





1946 Constitution in regard to oil 

“Obviously,” Pogue declares, “Con- 
gressional action is needed to bring the 
laws up to date and in harmony with the 
constitution. For the active development 
of the Brazilian petroleum industry, the 
best solution would be the passage of a 
sound and modern general petroleum 
law which would open the door to free 
competition by both Brazilian and for- 
eign companies on terms attractive both 
to the government and to the contrac- 
tors. At least two attempts have been 
made to draw up such a law, but no 
action has been taken.” 

Adequate incentive and competition 
are peculiarly essential in the search for 
oil, according to Pogue. Where competi- 
tion has not operated, little oil has been 
found in the world. Many countries have 
attempted to develop oil through a me- 
dium of an arm of the state, but the 
results attained by this method have not 
been conspicuously successful. Outside 
of the United States, the bulk of achieve- 
ment in the field of petroleum has been 





made by so-called international oil com- 
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which fits 


Your 


application? 








YOU CAN CHECK IT QUICKLY... EASILY 


Warrier it is valves, regulators or any 
of the other 2000 types of processing equip- 
ment filed in Refinery Catalog, you're sure to 


find the right information in a hurry. 





Over 250 of the better known manufacturers 


have their catalogs filed in this one handy 
volume . . . that’s why refinery buyers every- 
where save time and headaches by “looking 


it up in Refinery Catalog.” 


THE 
UNIVERSAL 


EQUIPMENT 
INERY TALOG hati % 


REFINERY 
BUYERS 
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CENTRIFUGAL 
PROCESS 


extraordinary 
corrosive pumping problems 


extra CORROSION ALLOWANCE... All Pacific Process 
Pumps are custom-built with the case casting 
thickness in excess of the actual pressure-temperature 
requirements. This provides a liberal allowance for 
corrosion-erosion and a high safety factor. 


HEAVY CONSTRUCTION ... Pumps are developed 
to combine the strength necessary for continuous 
heavy duty service with the simplicity and accessibility 
for low maintenance cost. All parts in contact with 
pumped liquid may be fabricated from any 
commercially available ferrous or non-ferrous metal. 


CAPACITY ... Types SVC and SEC single-stage 
Process Pumps handle liquids from sub-zero to 800°F.; 
15 to 1600 gpm; 500 to 600 psig pressure; heads up 
to 600 feet; speeds to 4,000 rpm. Type RVC two-stage 
Process pumps handle liquids from sub-zero to 850° F.; 
to 600 psig pressure; heads to 825 feet; speeds to 
3,600 rpm. All 3 types available with suction diameter 
from 1%" to 8"; discharge diameters from 1" to 6”. 


Write for Bulletins 


101 and 108 
PACIFIC 
Dacific Dumps inc. Pe <ston Phiailh 


HUNTINGTON PARK, CALIFORNIA PU M PS 


Export Office: Chanin Bidg., 122 E. 42nd St, New York 
Offices in All Principal Cities 


312 


panies, which are massive aggregates of 
capital and technology, performing an 
integrated series of functions. Experi- 
ence shows this form of organized effort 
represents the most direct avenue of 
achievement in this difficult field. Pogue 
cites Venezuela and Canada, both en- 
joying vigorous and healthy oil econo- 
mies, in contrast to Brazil which has not 
seen fit to entrust the development of its 
oil resources to private enterprise. 

According to Mr. Pogue, the existence 
of°a substantial petroleum resource in 
Brazil is purely a matter of geologic in- 
ference. At present oil is being produced 
only in the relatively small Bahia Basin 
on the East coast of Brazil, which has 
aggregate reserves of an estimated 25 to 
50 million barrels, Geological surveys 
have located half a dozen immense sedi- 
mentary basins, comprising more than 
750,000 square miles, of a type that might 
yield oil. However, the sediments are 
too thinly developed to constitute what 
is generally regarded as first class pros- 
pects. “Incentives,” Pogue says, “should 
be especially powerful and clearly as- 
sured to offset the augmented risks of 
wildcatting against long odds.” 

A strong trend toward local refining 
is underway in Brazil in a mixture of 
government and private undertakings. In 
addition to some enlarging of present 
refineries, four others are in the process 
of construction or in the planning stage 
Pogue thinks that a rapid building of a 
refining capacity equal to consumption 
may result in duplication elsewhere and 
may lead to operating costs discouraging 
in the long run to the attainment of a 
corresponding balance in crude oil pro- 
duction 

In the meantime, Pogue advocates a 
continued growth of oil consumption in 
Brazil, based upon maximum use of ex- 
isting facilities, whether domestic or for- 
eign. Such a policy would create the 
time required to bring about adequate 
exploration of local sources of supply 
and help attract the funds for financing 
the effort without undue burden on the 
local economy 


Whitman Named Head of 
Research-Development 


Walter G. Whitman, head of the 
Chemical Engineering Department at 
Massachusetts Institute of Technology, 
has been named chairman of the Defense 
Department's Research and Develop 
ment Board. Whitman, a former asso- 
ciate director of research for Standard 
Oil Company (Indiana), had served on 
the Fuels and Lubricants Committee of 
Research Board since 1949 and was 
chairman of the subcommittee on Air- 
craft Fuels and Lubricants of the Na 
tional Advisory Committee for Aero- 
nautics 


Seale Model Coal-Water 
Pipeline Built in Ohio 


A full scale twelve-inch demonstration 
pipe line which Pittsburgh Consolida- 
tion Coal Company is now building at 
Georgetown, Ohio, is expected to be 
completed and in operation late this Fall, 
according to Joseph Pursglove, Jr., vice 
president in charge of research. The pipe 
line is being constructed to study the 
commercial aspects of moving a coal- 
water mixture. If the test proves suc- 
cessful, the company plans a commercial 
line from its strip mining operations at 
Georgetown, to Cleveland, 200 miles. 
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Gallaway Again Heads 
Industrial Safety Group 


The Industrial Safety Equipment As- 
sociation recently re-elected Charles H 
Gallaway of American Optical Com- 
pany as president 

Elected to the vice presidency was 
Earl H. Brooks of Safety Clothing and 
Equipment Company. Jess A. Brewer, 
Industrial Gloves Company and G. M. 
Glidden, Acme Protection Equipment 
Company, were elected trustees. 

Carrying over as trustees are Frank 
R. Davis, Jr., Davis Emergency Equip- 
ment Company and Stanley C. Herbine, 
Willson Products Company. Lawrence 
E. Dickson, junior past president, auto- 
matically continues as a board member 
for another year 


Construction 


(Other Notes on page 91) 








Cosden and Roosevelt Plan 
UDEX Unit Installations 


New UDEX process units, recently 
developed by Dow Chemical Company 
and Universal Oi! Products Company, 
to separate benzene and toluene from 
other hydrocarbons will be installed by 
both Cosden Petroleum Corporation and 
Roosevelt Oil & Refining Company 

The Cosden installation will be a 
1500-barrel-a-day unit at its Big Spring, 
Texas, refinery as part of an expansion 
program begun last spring. Roosevelt 
will add a 1100 barrel unit at Mr. Pleas- 
ant, Mich., where the company is also 
installing a 1900-barrel UOP Platform- 
ing unit and a 450-barrel aromatic treat- 
ine unit 

Construction on the projects is slated 
to begin in October, with completion 
scheduled fi next summer. UOP is 
doing the design and engineering work 
for both projects, with construction be 
ing handled by Procon, Inc 


Roosevelt Facilities for 
Benzene Being Constructed 


Roosevelt Oil & Refining Company 
has begun construction of benzene facih 
ties at Mt. Pleasant, Mich., at a cost of 
over $1.5 million. A catalytic reformer 
to be installed will process 1380 barrels 
daily of straight-run naphtha and will 
cost about $894,000. The aromatic facili 
ties, which are designed to process 214 
barrels of benzene and 224 barrels of 
toluene daily, are estimated to cost over 
$650,600. The project is scheduled for 
completion July, 1952 


Stanlow Refinery to Have 
Sulfur Recovery Plant 


Shell’s Stanlow refinery in England 
will soon have a unit to convert hydro- 
xen sulfide into elemental sulfur and thus 
assist in the over-all economy of the 
United Kingdom. officials have an- 
nounced 

The sulfur plant will recover 10,000 
tons yearly from the hydrogen sulfide 
derived trom cracking Middle East 
crudes. In addition, an acid plant is 
being installed to convert waste sulfuric 
acid sludge to fresh acid. The acid plant 
is designed to take in 5000 tons of Shell's 
own produced sulfur concurrently with 


When you choose R-P&C Valves, you can be sure 
of the same high quality of each one—from tiny 4" valves 
... to high-pressure, high-heat valves . . . and giant valves 
for handling huge volumes of liquids. 

@ You can get bronze, iron, steel—bar stock—iron cocks 
—and cast steel fittings. Two new numbers are PRESSURE 
SEAL BONNET and FORGED STEEL GATE. New ones coming. 


® Call your local R-P&C distributor today or write the 
nearest R-P&C district office. 
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== LENAPE ER 


Studding outlets, naturally short inf 
height and providing reinforcement of | 
the opening, have design appecil, | 
economy in price and fabrication, and | 
advantages in use. | 
important applications include inter- | 
deck access openings on small diameter l 
towers or columns, boiler mountings, | 
clean-out or observation ports, and | 
similar uses in close-clearance locations. | 
Welding type studding outlets in wide 
range of sizes and ASA standards, | 
and riveting type in 150ib. and 300!b. | 
Stondords are detailed in Catalog | 
9-49. i 
While available in mild and Stainless | 
steels, sizes 6” and larger can be | 
furnished stoiniess lined and faced for | 
best economy on clad or solid stainless | 
constructions. 


RIVETING TYPE 


LENAPE 


HYDRAULIC PRESSING 


AMD FORGING CO. LEWAPE HYDRAULIC PRESSING & FORGING CO. 
Dept. 106 WEST CHESTER, PA. 


efO man @ Proouere 


IN WIRE-MESH PRODUCTS 


ut JELLIFF vom: 


For 70 years we've been weaving Wire Mesh. And a 
good part of that time we have also been making things 
of Wire Mesh for people who find it is cheaper, easier 
and generally more satisfactory to “let Jelliff do it.” 
From Big Dipping Baskets to tiny precision filters—from 
fuel strainers to what-is-it gadgets—JELLIFF’s Custom 
Production Department turns out fabricated Wire-Mesh 
products at speed, price and precision that mean lower 
sts and a stronger com petitive position for our many 
customers 
If you buy or make wire-mesh assemblies as components 
of your own products and have not yet had an estimate 
from Jelliff, write today for details. No obligation, even 
if you enclose a blueprint for us to figure on. Address 


Department 16 
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Construction 





the sludge acid, and the resultant total 
production of sulfuric acid can fulfill all 
Stanlow’s acid requirements including 
those for synthetic chemicals, lubricating 
oil additives, transformer oils and the 
like 

However, as long as elemental sulfur 
continues in short supply in the United 
Kingdom, this sulfur can be released to 
domestic users, officials pointed out. To 
facilitate the release of elemental sulfur, 
Shell’s acid requirements will, so far as 
possible, be obtained from outside 
sources which use less critical raw mate- 
rials than sulfur 

The total cost of these projects is esti- 
mated at $1.4 to $1.7 million and essen- 
tially all the equipment used in their 
construction will be of British manufac- 
ture. Both the sulfur recovery plant and 
the acid plant, while conventional in 


| principle, have many modifications which 


make them most modern. The sulfur re- 
covery plant will commence operation at 
the end of this year concurrently with 
the initial operation of the catalytic 
cracking plant. The acid plant will be 
commissioned in the latter half of 1952 


Sulfur Plant Projected 
Near Louisiana Discovery 


Discovery of a large new deposit of 
f at the mouth of the Mississippi 
was announced last month by 
Freeport Sulphur Company which will 
erect a $10 to $15 million mining plant 
having a production goal of 500,000 long 
tons of sulfur a year. The mine, which 
will be the largest single sulfur develop- 
ment anywhere in the world in nearly 
20 years, is expected to be in operation 
in 1953. The deposit is located in Gar- 
den Island Bay, in the marshes of the 
lower Mississippi River delta 100 miles 
southeast of New Orleans 
The deposit is native sulfur, or brim- 
stone, the cheapest and purest of sulfur 
forms. The dome was discovered by The 
Texas Company in exploring for oil 
which is being produced from the flanks 
of the formation. Freeport holds the sul- 
fur rights and under its lease will pay 
Texaco 50 percent of the profits de 
rived from the operation 


California Standard Will 
Add Detergent Alkane Unit 


Plans for a $1.5 million expansion of 
facilities at its Richmond refinery for 
production of synthetic detergent ma- 
terials were announced by Standard Oil 
Company of California for its subsidiary 
Oronite Chemical Company. Added ca- 
pacity to make detergent alkane to meet 
present and future needs of the soap 
and synthetic detergent industries will 
be provided for the chemical company 
Detergent alkane is used largely in the 
manufacture of synthetic detergents for 
the household market 


| Japanese Project Listed 


California Texas Oil Corporation will 
invest $18.5 million in oil refinery equip 
ment in Japan according to a report by 
Yaichi Sasaki, president of the Japan 
Petroleum Company. The investment 
will be in addition to its other invest- 
ments already announced jointly with 
the Japan Petroleum for the installation 
of a new Japanese refinery 
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Gerbereux, appointed man- 
the Centrifugal Pump Sales 
Division of Worth- 
ington Pump and 
Machinery Corpora- 
tion, succeeds A. H. 
Borchardt who was 
recently elected vice 
president in charge 
of centrifugal, recip- 
rocating and vertical 
turbine pump sales 

Gerbereux is a me- 
chanical engineering 
graduate of Cornell 
University and com- 
pleted the Worthing- 
ton Student Training 
Course in 1924. He 
was assigned successively as 
ugal pump designer, application 
neer and assistant manager of 
Centrifugal Pump Sales Division. 

Inventor of a specific speed slide 
rule and an acid valve, he also is the 
author of the centrifugal pump section 
of Kent’s Handbook. Gerbereux makes 
his home in Upper Montclair, N 


Barnes, Shasta Pumps, Merge; 
Will Manufacture Both Lines 

Purchase of a West Coast 
manufacturing plant by Barnes Manu- 
facturing Company of Mansfield, Ohio, 
involves the purchase of all the assets of 
the Shasta Pump Company located in 
Oakland, Calif. Shasta Pump, merged 
and renamed Barnes-Shasta Pump Com- 
pany, will operate as a wholly owned 
subsidiary manufacturing the complete 
line of Barnes pumps for distribution 
on the West Coast. The Shasta line of 
products will continue to be manufac- 
tured in Oakland 


G. E. Appoints James Goss 
Divisional Staff Assistant 

James H appointed staff as- 
sistant to Nicholas M. DuChemin, gen- 
eral manager of General Electric’s Small 
Apparatus Division, was formerly man- 
ager of engineering of the Control Di- 
visions at Schenectady, N. Y., since 1947 
Goss will make his new headquarters at 
Lynn, Mass 

Goss joined G. E. in 1931 as a student 
engineer and later was assigned to the 
West Lynn (Mass.) Works Laboratory 
He was appointed engineer in charge of 
the laboratory in 1936 and assistant to 
the works engineer in 1946. Goss 
graduate of the University of Arkansas 


B&W Expands Sales, Plants 

New sales headquarters in Los An- 
geles have been opened by The Bab- 
cock & Wilcox Tube Company of 
Beaver Falls, Pa. The expanded Pacific 
Coast office is located in the Lawson- 
Chipman Building on Wilshire Boule- 
vard Lefferty, Pacific Coast man- 


ager of 
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engi- 
the 


pump 


Goss, 


is a 
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ager said the expansion affects the 
Beaver Falls and Alliance, Ohio, plants 
as well. Babcock & Wilcox are expand- 
ing in anticipation of accelerated air- 
craft, atomic energy, petroleum refin- 
ing, etc., activity, according to company 
statements. 


Duraloy Appoints Zinss 

The Duraloy Company, Scottdale, 
Pa., manufacturers of high alloy cast- 
ings, appointed | / Zinss as general 
manager of operations. Zinss was for- 
merly assistant to A. M. Miller, who has 
been transferred to the Detroit office. 
Harry Robbins has been named as as- 
sistant to Zinss. 


Griscom-Russel Building New 
General Offices in Ohio 
Griscom-Russel Company moved its 
general offices from New York City to 
the company plant in Massillon, Ohio. 
The move was made to centralize the 
administration, general sales, engineer- 
ing, development and other departments 
for more efficient operations and service 
“in the interests of national defense.” A 





MIST ELIMINATORS 
and ENTRAINMENT 
SEPARATORS 


In vapor-liquid process operations 

distillation, gas absorption, evaporation, 
gas separation, scrubbing—vapor veloci- 
ties are limited by entrainment. Above 
certain allowable velocities, entrainment 
decreases efficiency ... lowers overhead 
product quality . . . often involves loss 
of materials such as absorption oil, 


SOLVENT 
EXTRACTORS 


Highly efficient economical equipment 
for performing all laboratory, pilot 
plant and plant scale solvent extraction 
operations . . . even those requiring 50 
or more extraction stages! Ideal for 
simple counter-current extractions but 
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and ‘aboratory 
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SERVING YOUR INDUSTRY 
WITH 2 PROCESSING NEEDS 


2 Valuable Booklets for 
Better Proce: 
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OTTO H. YORK CO., INC. 
67 Glenwood Place, East Orange, N. J. 
OR CONSULT THESE DISTRICT SALES ENGINEERS 
The Rainey Co., 4219 Yoakum Bivd., Houston 6 — LYnchburg 8551 
Jacobs Engineering Co., 417 South Hill $t., Los Angeles 13 — MAdison 6-9345 


IMPROVE QUALITY AND 
INCREASE PRODUCTION 
OF EXISTING EQUIPMENT 


glycol and amine solutions, etc. York 
wire-mesh Separators eliminate entrain- 
ment—prevent overhead losses and im- 
prove quality of overhead product 
allowing operation at increased vapor 
velocities and giving increased produc- 
tion. York Entrainment Separators and 
Mist Eliminators are low in cost and 
are easy to install in new or existing 
equipment. 


MAKE DIFFICULT LIQUID- 
LIQUID EXTRACTIONS EASY 


primarily designed for performing frac- 
tional liquid extractions. A_ practical 
means for carrying out such difficult 
separations as ® Close-boiling materials 
® Azcotropic mixtures @ Non-volatile 
mixtures @ Heat-sensitive mixtures 
® Materials from dilute solutions @ Im- 
purities and color bodies © Structural 


isomers. 
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new office building is being erected op- 
posite the Massillon station of the main 
line of the Pennsylvania Railroad. The 
New York office will continue to oper- 
ate as one of the 25 district sales offices 


Gustin-Bacon Cleans Up, 
Carries On, After Flood 

Gustin- Bacon Manufacturing Com 
pany of Kansas City, has returned to al 
most normal production following a 
devastating flood that hit that area July 
13th. The first floors of all seven of the 
company plants in greater Kansas City 
were inundated by the rampaging 
waters but fortunately finished 
inventories were stored on higher floors 
Round the clock clean-up work has re 
turned all plants to full or at- least 
limited production 


goods 


WITH 


METEX MIST 
ELIMINATORS 


Rockwell Appoints Sells 
New Orleans Office 

J. H. Sells has been named to succeed 
M. F. Groom as head of Rockwell Man- 
ufacturing Company’s New Orleans’ 
office. A graduate of Texas A. & M.., 
Sells was formerly employed by Shell 
Oil Company. He joined Rockwell three 
years ago and since that time has been 
handling the sale of all products in the 
Alexandria, La., vicinity. As manager 
of the New Orleans office he will cover 
the New Orleans and Baton Rouge 
areas 


Schofield Awarded Plaque 
By Leeds-Northrup for Service 

W. Richison Schofield of The Bar- 
clay, Pa., a vice president of Leeds & 
Northrup Company, was awarded a 


Many refiners have found by experience that 
Metex Mist Eliminators, installed in stills, 
towers, drums, evaporators and similar equip: 
ment, have increased throughput of on-gra 
roduction and reduced operating costs by 
removing 957 plus of liquid entrainment. 
These knitted wire units literally “wipe out” 
the liquid droplets entrained in gases. Gases 
ass through and on. . . freed of gr 


iquids f 


EASILY INSTALLED 


back against the rising flow. 


NO MOVING PARTS 


Full details on these entrainment separators — sizes, shapes, construc- 


tion and engineering data— are found in our new & 


bulletin. 


Write for your copy today. Just ask for “Metex Mist Eliminators.” 


METAL TEXTILE CORPORATION 


633 EAST FIRST AVENUE, ROSELLE, N. J. 


Leeds & Northrup 35-year plaque in 
official recognition of his long service 
to the company. He joined the company 
in 1916 as a 20-year old draftsman. An 
electrical engineering graduate of the 
University of Pennsylvania, he has 
worked as designer and engineer, as a 
member of the executive committee and 
various executive offices. Schofield is a 
widely known authority on temperature 
recording and controlling instruments. 


Long 


Kaylo Assigns Long to Toledo; 
Tysenn to Philadelphia Sales 

Kaylo Division of Owens-Illinois 
Glass Company recently assigned 
Robert P. Long as insulation engineer 
for Heat Insulation Sales, and Anthony 

Tysenn as sales engineer in the 
Philadelphia office 

Long, an electrical engineering grad- 
uate of Carnegie Institute of Tech- 
nology, formerly was sales manager of 
H. H. Buggie and G. L. Hoskin Com- 
panies, Toledo, and field engineer of 
Gulf Oil Company at Port Arthur, 
Texas. He will make his headquarters 
at Toledo. 

Tysenn recently completed a com- 
pany training schedule that included 
study at the Toledo and Philadelphia 
offices and at the Berlin and Sayreville, 
N. J. plants. A marketing graduate of 
the University of Pennsylvania, he was 
formerly employed by Rohm & Haas 
Chemical Company 


Tysenn 


Worthington Modernization 
At Oil City Plant Begun 

A $500,000 modernization of Worth- 
ington Pump and Machinery Corpora- 
tion’s Oil City, Pa., plant is underway. 
Plans include re-equipping the present 
foundry and establishing a new electric 
power supply, according to company 
reports. Sorbo-Mat Process Engineers, 
foundry specialists of St. Louis, have 
been retained to make foundry layouts 
and develop a method of making cast- 
ings which is known as “innoculation.” 

Mechanization includes installation of 
overhead crane service at all working 
stations and 500 feet of roller conveyors, 
as well as new molding machines, sand 
conditioning and sand supply equipment, 
and new mold drying ovens 


Graver Appoints Three New 
District Sales ers 

Graver Water Conditioning Company, 
manufacturers of equipment for all water 
treating processes, appointed Harold R 
Fosnot Eastern Sales Manager with 
headquarters at the company’s home of- 
fice, 216 West 14th Street, New York, 
and effected Chicago and Cleveland per- 
sonnel changes also. Fosnot, formerly 
Chicago district manager and graduate 
of Purdue University and the University 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


To Sarn More ~ Learn ore 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it-save time, but it often makes his available knowledge of a subject more accurate and 


up-to-date. 


Order some of these books and profit by the experience of others. 


ABRAHAM, HERBERT 
Asphalts and Allied Substances (2 Vols.)... .$25.00 


ADAMS, 
Elements of “Diese! Engineering. ............ vaveennas ae 


ARMISTEAD, Georce, Jr 
Safety in Petroleum Refining and Related Industries... 10,00 


Bapcer & McCase 
Elements of Chemical Engineering 6.00 


Bet, H. S. 
American Petroleum Refining 7.50 


Bennett, H. 
Chemical Formulary—Vol. 1 thru 9 (each)........... 7.00 
Chemical and Technical Dictionary , 


Berkman & Ectorr 
Emulsions & Foams. ..... 


Dreat, Joun C. 
Natural Gas Handbook—cloth............. 
Natural Gas Handbook—leather. . . 


Ecxman, Donatp P. 
Principles of Industrial Process Control. . 


Ectorr, Gustav 
Physical Constants of ee 


Exits, CARLETON 
Chemistry of Petroleum Derivatives 
Vol. 1 


Chemistry of Synthetic Resins. 
Freser & Fieser 
Organic Chemistry 
Gu, Tuomas T. 
Air and Gas Compression. = 
Compression and Natural Gas Alignment Charts....... 
GrawaM, Frank D. 
Pumps, Hydraulic and Air Compressors............... 
Gaiswoip, Joun 
Fuels, Combustion & Furnaces. .. 
Hesse & RusHton 
Process Equipment Design. ..... 


Kauicnevsky & STAGNER 
Chemical Refining of Petroleum ebawbe ces city Mae 


Krncston, Benson M. 
Acidizing Handbook 
Krrxsrive, C. G. 
Equilibrium Evaluation Charts 
(20 charts to set) 


KirscupauM, Dr. Emit 
Distillation and Rectification 


Lepoux, Epwarp 
Vapor Adsorption 
Louse, Henry Wm. 
Catalytic Chemistry 
McApams, Wa. H. 

Blant Tramemeel -«.00s sigdetibowad dle sedccscccnce : 


Mantett, C. L 
Adsorption 


Netson, W. L. 

Petroleum Refinery Engineering 
Rostnson, C. S 

Recovery of Vapors 
Rostnson & GILLILaNpD 

Elements of Fractional Distillation 
Sacnanen, A, N. 

Conversion of Petroleum 


Sace & Lacey 
Volumetric ne Phase Behavior of Hydrocarbons 


Scorr, WILFrzp 
Standard Methods of Chemical Analysis (2 Vols.). 
SHerwoop, Tuos. K. 
Absorption & Extraction 
Specver, Frank K. 
Corrosion: Causes & Prevention 
STanrar, WILLIAM 
Plant Engineering Handbook. . 
Tuomas, Cuaries A. 
Anhydrous Aluminum Chloride in Organic Chemistry. . 


TreysBaL, Roperr FE. 
Liquid Extraction 


Tyter, CHAPLIN 
Chemical Engineering Economics 

Water, Lewts, McApams & GILLILAND 
Principles of Chemical Engineering. ......... : 


“Prices subject to change without notice” 


Send Orders to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 
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HOUSTON, TEXAS 





of Chicago, is a licensed professional 
engineer in Illinois. Since 1937 he had 
worked extensively in the industrial and 
municipal water treatment field through- 
out the Chicago district 

Replacing Fosnot at the Chicago head- 
quarters will be Herman M. Ross, pre- 
viously the Cleveland district manager. 
He received a Civil Engineering degree 
in 1937 from the Illinois Institute of 
Technology and was the Chief Sanitary 
Engineer for the U. S. Army's Seventh 
Service Command Sanitary Corps dur- 
ing World War II 

In Cleveland, Graver will now be rep- 
resented by Richard E. Lewis, a chemi- 
cal engineering graduate of New York 
University, who was previously in the 
Graver home office at New York. Lewis’ 
Cleveland headquarters are in the Hip 
podrome Building 


to Represent 

Rochester Dial Thermometers 

DevicEngineering will represent Roch- 
ester Manufacturing Company in the 
sale of Dial Thermometers in eastern 
Pennsylvania, southern New Jersey and 
Delaware, according to a recent an- 
nouncement. Devic Engineering, 1701 
Walnut Street, Philadelphia, is headed 
by William A. Diament, formerly vice 
president and sales manager of Fischer 
& Porter Company, Hatboro, Pa 


Pentek Research Facilities 
Enlarged by Heyden Chemicals 
Heyden Chemical Corporation com- 
pleted plans for construction of a series 
of new laboratory units at its Chemical 
Research Division, Garfield, N. J. Re- 
search facilities will be increased by 30 
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percent. The first new laboratory unit, 
now under construction, is scheduled for 
completion in the last quarter of 1951 

Major factor in the expansion is a 
broad program to develop new applica- 
tions oF Peasck and other pentaery- 
thritol derivatives which are used as the 
base for the new quick drying, weather 
resistant “<_~ specified for navy ships, 
army tanks, jeeps, bombs and other de- 
fense uses. 


Williams Joins John Green 
As Sales Engineering A 

Bruce M. Williams joined the John 
A. Green Company of Dallas this month. 
Engaged as a sales 
engineer, he will call 
on industrial ac- 
counts, jobbers, re- 
search laboratories 
and manufacturers 
in the states of 
Texas, Oklahoma, 
Louisiana, Arkansas, 
and New Mexico. 
The John A. Green 
Company is Sales 
Enginee ring Repre- 
sentative for several 
nationally known 
manufacturers of 
test instruments, 
complete electrical equipment and qual- 
ity component parts. 

Williams is an associate 
IRE, AIEE, and ARRL. A graduate 
of the University of Cincinnati, he re- 
ceived his M.S. degree from Oklahoma 

& M. College. He taught electrical 
engineering at A. & M. for two years 
and then did research engineering for 
the Magnolia Petroleum Company at 
Dallas. 


G-E Offers Maintenance Plan 
To Cut Lost Production Time 


Vital assistance and planning are 
offered by General Flectric-in a program 
termed “Productive Maintenance” 
Aimed at minimizing lost production 
time and forced idleness due to equip- 
ment failures, the program also provides 
for better spare parts control, smoother 
production flow, and enables industry 
to gain optimum output from existing 
equipment, according to H. F. McCul- 
lough and H. D. Beale, G-E engineers 

The G-E plan recommends five reme- 
dial measures, offers the maintenance 
engineer a productive maintenance kit 
for setting up a working program, 
makes available a slidefilm on the bene 
fits of productive maintenance, and in 
addition, offers to send G-E service 
engineers to assist in making complete 
equipment surveys to determine existing 
conditions, future outages, and to guide 
in setting-up a working spare parts 
control 


Oilwell Names Clarence Craft 
To Manage Borger, Texas, Store 
Clarence E. Craft, long time employe 
of Oil Well Supply Company, has been 
named manager of the branch store at 
Borger, Texas. Prior to promotion he 
was district material supervisor at 
Harvey, La. Craft, who attended both 
John Tarleton College and the Uni- 
versity of Houston, joined “Oilwell” in 
1936. He has served as warehouseman 
in South Texas and Louisiana, as store- 
man at Mission, Texas, and warehouse 
supervisor and field representative at 
Alice, Texas. A native of Beaumont, 
Texas, Craft has been at Harvey since 
1949. The company is a subsidiary of 
U. S. Steel Corporation 


Williams 


member of 
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Bendeau 


Hanley Heads Pittsburgh 
Office Opened by Clark Bros. 


Opening of sales and service offices 
in Pittsburgh was announced by Clark 
Bros. Company, Inc., from its main 
Olean, N. Y., plant. The Pittsburgh 
offices will be located at 2920 Koppers 
Building and they will be headed by 
Sidney S. Hanley, newly named district 
manager. Formerly Hanley assisted 
William H. Bendeau out of the Olean 
plant. Prior to field experience, Hanley 
worked in Technical Sales on special- 
ized projects. He is a William and 
Mary College and M.I.T. graduate 

Bendeau after 36 years service will 
continue as a consultant out of the 
home office at Olean 

Another member of the Pittsburgh 
office will be James D. Gilbride. A cor- 
nell University graduate, he has had a 
great deal of experience dealimg in both 
centrifugal and reciprocating compressor 
projects 

Robert T. Nelson, experienced in 
Clark Balanced/Opposed Motor Driven 
industrial compressors, will also join 
the Pittsburgh complement. Nelson is 
an R. I. T. graduate 


Adds Pennsylvania Branch 


Worthington Pump and Machinery 
Corporation of Harrison, N. J., has 
opened a branch office in Harrisburg, 
Pa. The new office at 506 Hall Building, 
will be in charge of A. L. Mays and 
will be a branch of Worthington’'s Phila- 
delphia office 


G-E Names Dunn Manager 
Michigan Apparatus District 
General Electric has appointed Clif 
ford M. Dunn manager of the Michigan 
Apparatus district. Dunn succeeds Ar- 
thur R. Hines, who has been appointed 
assistant manager of marketing for the 
company. Dunn’s headquarters will be 
in Detroit although the district com- 
prises most of the state of Michigan. 
A graduate of Washington Univer- 
sity, St. Louis, he was a G-E sales rep- 
resentative in the Midwest from 1932 


to 1946 when he was made sales engi- 
neer in the Detroit office. He was ap- 
pointed assistant manager of the office 
in 


Asbestone Sees Sales Volume 
In St. Louis Residential Area 


Formal opening of a new branch plant 
in St. Louis by Asbestone Corporation 
is the most recent step in the aggressive 
expansion program inaugurated by the 
firm’s executives, Clifford F. Favrot, 
and Paul G. Charbonnet. The new $1 
million plant on St. Cyr Road will 
manufacture Asbestone siding shingles 
and wallboard. Asbestone executives 
foresee great sales volume in this resi- 
dential field. Thirty years in business, 
the firm started out while manufactur- 
ing only corrugated rooting | and siding. 


Fallon to Columbus 
Joseph Fallon of the General Controls 
Company: office in Cincinnati has been 
appointed factory branch office man- 
ager for the firm’s 
new location in Co- 
lumbus, Ohio. Fallon 
formerly was in 
charge of the Cincin- 
nati, Ohio, office. 
The move is being 
made to bring sales 
representatives in 
closer contact with 
outlets in central 
Ohio, according to 
company officials. 
Fallon is a gradu- 
ate of the University 
of Cincinnati and is 
a wepeneres engi- 
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neer in Ohio. He is affiliated with the 
Refrigeration Service Engineering So- 
ciety and the Engineering Society of 
Cincinnati 


Heyden to Move Five Offices 


Heyden Chemical Corporation has 
leased the 16th floor of the Canadian 
Pacific Building at 342 Madison Avenue, 
N. Y., for occupancy by its executive 
staff and as headquarters for the sales 
offices of its subsidiary, the American 
Plastics Corporation. The move will 
not be made until early im 1952. The 
Heyden Medical Department, Market 
Development, Technical Sales and Ad 
vertising departments will also use this 


address 


General Controls Names Safford 
Buys Out Grayson-Greenamyer 


Handshakes all around completed Gen- 
eral Control Company's purchase of the 
assets of Grayson-Greenamyer, Inc., of 
Monrovia, Calif. Richard Grayson, left, 
former president of Grayson-Greena- 
myer, looks on as William Ray, second 
from right and president of General 
Controls Company, shakes hands with 
John H. Grayson. Other onlookers are 
J. F. Ray, background, General Controls 
vice president, and George Greenamyer, 
right. Richard Grayson will take over as 
general manager of the newly-formed 
Grayson-Greenamyer Appliance Con- 
trols Division plant; Greenamyer was 
appointed works manager and John 
Grayson will be retained as director of 
research and development 

Henry B. Safford, Jr. has been ap 
pointed advertising and sales promo 
tion manager of the General Controls 
Company. A 1938 graduate of Dart- 
mouth College, his primary duty will 
be to oversee, produce and originate 
silent sales aids to augment the field 
work done by sales representatives of 
the Glendale, Calif., firm. 


Leroy Donald and Goldthwaite 
Head Lion Oil Chemical Sales 


Lion Oil Company appointed Leroy 
Donald to the newly created position of 
sales manager for the Chemical Di 
vision. Donald joined Lion in 1948 as 
chief agronomist and has been adminis- 
trative assistant in chemical sales since 
1949 

In addition, Richard W. Goldthwaite 
was named an assistant sales manager 
of the Chemical Division. Originally 
employed by Lion Oil in 1947 as sales 
representative, Goldthwaite has been 
sales manager for the company’s western 
division since early 1951. 

George C. Cook, manager of the sales 
analyst department will assume the 
added duties of administrative assistant 
to the vice-president in chemical sales 


Furnace Manufacturer Moves 
The Petro-Chem Development Com 
pany will move to new quarters in the 
TULSA TYPE Heat Exchangers and Chanin Building, 122 East 42 Street, 
Preheater in natural gasoline plant. New York, in November. The Petro- 
— Tr, Chem Development Company engineers 
and erects furnaces and superheaters 
used in the refining and chemical in 
dustries. Among their products are the 
Iso-Flow Furnaces and Superheaters 
They will be located at their old address, 
at 120 East 41 Street, through October. 
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Struble Mowry 


Struble Elected Purchasing 
Officer for American Meter 


American Meter Company, Inc., re- 
cently elected D. Clark Struble to be 
vice president in charge of purchasing, 
and appointed E. J. Mowry personnel 
director for the company. 

Struble joined the company in 1928 
at the Erie, Pa., plant in the production 
and stores department. He was named 
manager of the Production Control 
Section in 1946, and in this capacity 
served as general purchasing agent for 
the company 

Mowry, a graduate of the University 
of Pennsylvania, joined American 
Meter in 1937 after being employed by 
Westinghouse Electric Company in 
Philadelphia. Prior to his recent ap- 
pointment he served in the accounting 
department as plant personnel director 


National Tube Company Opens 
Testing Lab at Pittsburgh 


Laboratory facilities to test materials 
and to conduct extensive research into 
metallurgical problems have been opened 
by National Tube Company at 327 Craft 
Avenue in Pittsburgh 

The third floor of the laboratory con- 
tains electronic measuring devices, a 
photoelastic stress analysis laboratory, 
oscillograp! S, Magnetic detectors and a 
unalysis laboratory to de- 
termine three-dimensional that 
yecur in pipe joints and threaded unions 

Conference rooms, a research library, 
laboratory and equipment 
hardness of steel products 
are on the second floor. The street floor 
contains a machine shop, chemistry lab- 

and fatigue testing machines, 
equipment for testing full-size 
is located in the basement 


photoelastic 


stresses 


a creep-test 


for testing | 


oratory 
while 
equipment 


G-E Appoints Edwin Howell 
East Central District Manager 


Edwin H Howell was appointed 
manager of the East Central district of 
General Electric Company’s Apparatus 
Marketing Division this month. His 
headquarters in Cleveland will take care 
of the district including most of Ohio, 
Indiana and Kentucky. After graduating 
from Georgia School of Technology in 
1922, Howell joined G-E as a student 
engineer, later transferring to Pittsfield, 
Mass., for sales training. Howell has 
served G-E in New York, Dallas, Cleve- 
land, Cincinnati, Memphis, Toledo and 
Washington, ). ( 


MD Names Houston Outlet 

Metals Disintegrating Company, Inc., 
Elizabeth, N. J., appointed The Roy A. 
Ribelin Distributing Company of Hous- 
ton, Texas, as distributor for MD Alu- 
minum pastes and powders and gold 
bronze powders in southeastern Texas. 


C. M. Buhler, Jr., manager of Ribelin’s 
Houston office will be in charge of MD 
service for metal pigments and will 
assist in metal pigment application 
problems. 


Wheelco Establishes in Canada 


Wheelco Instruments of Canada, Ltd., 
will handle Canadian operations for the 
Wheelco Instruments Camguny of Chi- 
cago. The Canadian firm is a new sub- 
sidiary whose corporate officers are: 
R. A. Schoenfeld, president; Francis 
Jeaupre, vice president-secretary; and 
E. J. Stevenson, vice president-treas- 
urer. 

The new company is under the direc- 
tion of Beaupre who has been in charge 
of Wheelco’s Toronto District office for 
the past four years. 


Allis-Chaimers Elects 
Two Directors, Vice-President 

Allis-Chalmers Manufacturing Com- 
pany recently named two new directors 
and a new vice president. J. L. Single- 
ton and R. S. Stevenson were named 
board directors, while W. E. Hawkinson 
was named a vice president. 

Singleton graduated from Alabama 
Polytechnic Institute and immediately 
entered Allis-Chalmers graduate training 
course in 1926. He was named a vice 
president and director of sales for the 
general machinery division in 1947, and 
vice president in charge of the division 
early this year. 

Stevenson, a graduate of Washington 
State College, joined Allis-Chalmers in 
1933 as a salesman in the Kansas City 
tractor branch office. He was named 


We offer a highly specialized manutac- 
turing service to meet your needs for... 


@ LACQUERS and 
@ INDUSTRIAL FINISHES 


Our intimate contact with the huge chemical plants of the 
Gulf Coast enables us to serve the petroleum industry more 
effectively and economically. May we discuss your needs? 


0)‘ hY A & Lacquer Co. tne. 


P. O. BOX 1113, HOUSTON 1, TEXAS 
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vice president in charge of the tractor 
division early this year 

awkinson joined the company at the 
age of 15 as a messenger boy. He 
worked up to credit department clerk, 
then was placed in charge of credits 
and collections. Subsequently he was 
named assistant manager of the tractor 
division. He became treasurer of the 
company in 1936, and was named sec- 
retary and treasurer in 1941 


Branson Instruments Relocated 


Branson Instruments, Inc., moved to 
new plant facilities at 430 Fairfield Ave 
nue, Stamford, Conn. The new building 
has twice the floor space of the pre 
vious location, and will enable the com 
pany to expand its production of ultra- 
sonic thickness gages, flaw detectors 


and other electro-mechanical devices 


Robbins 
Robbins, Lawler Appointed 
Shell District ers 


J. J. Lawler, manager of Shell Chemi- 
Louis district of- 
manager of the 


cal Corporation's St 
fice, was appointed 


Precision Fabrication! 


You can depend on McNamar’s years of ex- 
perience to give you the best fabrication 
job on any refinery equipment project . . . 
We take a great deal of pride in tackling the 
tough problems too! 


McNAMAR PRODUCTS—REFINERY TOWERS 
@ STORAGE TANKS © ACCUMULATORS— 


SEPARATORS 


e HEAT EXCHANGERS 


e- PIPING — STRUCTURAL SHAPES © MiIS- 
CELLANEOUS REFINERY VESSELS. 

McNAMAR FACILITIES—70-TON CRANE 
® ROLLS 1%” PLATE THICKNESS © X-RAY 
EQUIPMENT © NATIONAL BOARD INSPEC- 


TION 


® AUTOMATIC WELDING @ API- 


ASME CODE WELDING @ STRESS RELIEVING 
SAND BLASTING. 


McNamar Boiler a Tank Co. 


REFINERY SALES DIVISION @ BOX 866, TULSA, OKLAHOMA 


Chicago district office. He will be suc- 
ceeded at St. Louis by James K. Rob- 
bins, Jr. 

Lawler, a Shell employe for the past 
14 years, has been engaged in adminis- 
trative and sales capacities in Shell Oil 
Company and Shell Chemical Corpora- 
tion since graduation from the Univer- 
sity of Missouri in 1937. 

Robbins. a native of Missouri, at- 
tended St. Louis and Chicago Universi- 
ties and has been engaged in chemical 
sales for more than 15 years. His duties 
will involve marketing organic chemical 
products. 


Dr. Rader Named fo G. E. 
Control Division; Appoints Two 


Dr. Louis T. Rader, who was ap- 
pointed manager of engineering of Gen- 
eral Electric's Control Divisions at 
Schenectady, N. Y., immediately ap- 
pointed Harry L. Palmer his assistant, 
and named Benjamin Cooper as division 
engineer of the Electronics and Regula- 
tor Engineering Division 

Dr. Rader is an electrical engineering 
graduate of the University of British 
Columbia and of California Institute of 
Technology. Joining G. E. in 1937 as a 
student engineer, he subsequently was 
employed as design engineer, division 
engineer, assistant to the manager of 
engineering for the divisions, and assist- 
ant manager of engineering of the Con- 
trol Divisions 

Palmer, division engineer of the Con- 
trol Division's Electronics and Regulator 
Engineering Division since 1948, grad- 
uated from Washington State College 
He joined G. E. in 1925 as a student 
engineer and was assigned to vacuum 
tube applic ation development in Radio 
Engineering "Division 

Following graduation from Swarth- 
more College in 1937, Cooper joined G. E 
as a student engineer and later worked 
on special projects in the electronic con- 
trol section. A line engineer in that 
group for three years, he has also been 
assigned as section engineer and assist- 
ant division engineer 


Rainey Company Represents 
Otto H. York Equipment 


Otto H. York, president of the Otto 
H. York Company, Inc., process equip- 
ment manufacturers and engineers, ap- 
pointed The Rainey Company of Hous- 
ton as sales engineers for the south- 
central region. Under direction of John 
B. Rainey, the newly appointed com- 
pany will handle regional sales and en- 
gineering for the York line of wire mesh 
entrainment separators and mist extrac 
tors; the Scheibel-York multi-stage 
liquid-liquid extraction equipment for 
performing precise separations; the com- 
pressed wire barriers, filters and strain- 
ers used in the petroleum and allied 
industries 


National Tube Promotes Fader 
To General Superintendent 


William L. Fader was appointed gen 
eral superintendent at Christy Park 
Works for National Tube Company, a 
subsidiary of U. S. Steel. Fader suc 
ceeds Arthur C. Landis, who died re 
cently. Fader started with National Tube 
in October, 1950, as superintendent of 
the shell forge department at the Christy 
Park plant. He has been assistant gen- 
eral superintendent there since last De- 
cember. 
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NEW OFFICE BUILDING PLANNED—Universal 
Oil Products Company of Chicago hes approved 
plans by Olsen and Urbain, Chicago architects, 
for construction of a general office building to 
be erected at Des Plaines, lil. The two story 
building will measure 360 x 75 feet, and will 
acc t, engineering, design, 

service and edministretion ‘departments, as well 
@s quarters for Procon, inc., a UOP a. 
The 54 acre tract provides for future additions 

of a laboratory, pilot plant and other facilities. 
Contractor for the project is Henry Ericsson 

Company of Chicago. 





David Conklin Appointed to 
Du Pont District Sales Post 


David H. Conklin has been appointed 
assistant director of sales for the Petro- 
leum Chemicals Division of E. 1. du Pont 
de Nemours and Company (Inc.) with 
direct responsibility for district sales 
offices. Joseph L. Stecher will continue 
as assistant director of sales of the di- 
vision in direct charge of products and 
services 

Conklin steps up from sales promotion 
manager for petroleum cheraicals, and as 
a member of the plant's development 
section of the Organic Chemicals De- 
partment. A Du Pont employe since 
1947, he has also served as manager of 
the division’s west coast district office 
in Los Angeles. Conklin is a graduate of 
the University of Michigan with a B.S 
in mechanical engineering 

Charles Wirth, II], named manager of 
wholesale sales in the Kinetic Chemicals 
Division of the Organic Chemicals De- 
partment, joined Du Pont in 1939 as a 
technical demonstrator and has been as- 
signed as a manager of the mid-continent 
district office for petroleum chemicals 
at Tulsa and as eastern manager. He 
holds an M.S. degree in chemistry from 
Tulane University, and before joining 
Du Pont served as technical service 
representative of Universal Oil Products 
Company 


Reviewing Evropean Factories 


Henry S. Bamford, president of the 
Electronic Tube Corporation of Phila 
delphia, is making an extensive tour of 
Europe for the purpose of reviewing 
electronic manufacture. In line with his 
firm's specialization in multi-gun and 
other special purpose cathode ray tubes, 
Bamford plans to visit leading tube 
manufacturers throughout the Conti- 
nent. He will return early in the fall 


Langhammer Adds B-I-F Division 


Builders-Providence, Inc, and 
ae Machine Company, divisions of 
B-I-F Industries, Providence I 
recently appointed E. G. Langhammer, 
president of Texas Filter Company of 
San Antonio, Texas, to be sales rep- 
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resentative for their equipn 
hammer already represents 
tioneers, Inc.%, another 
B-I-F Industries 


vert. 


Lang- 


% Porpor- 


division 


of 


Rockwell Appoints Bradford 
To Represent Nordstrom Valves 


F. J. Bradford has been appointed 
Special Sales Representative for Nord- 
strom valves, a manufacture of Rock- 
well Manufacturing Company. Bradford, 
a resident of Houston, attended both the 
University of Kansas and the University 
of Oklahoma. He has 18 years ex- 
perience in selling oil field equipment 
throughout the mid-continent and Gulf 
Coast areas. 


Bryant Appointed General 
Purchasing Manager for G-E 

C. W. Bryant, appointed manager of 
the purchasing section of General Elec- 
tric’s Materials and Purchasing depart- 
ment, was formerly purchasing agent of 
ferrous products. A graduate of Carnegie 


CONCENTRATORS 


and Recovery Plants 


Nicolay Titlestad Corp. offers a specialized engineering 


service for those seeking experience, initiative, and engi- 


neering in building, or modernizing acid plants and 


concentrators of all types and sizes. 


11 West 42nd Street 


Company Publication 


Inquiries invited. No obligation. 


NicoLay TITLESTAD 


CORPORATION 


New York 18, N. Y. 
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To research directors, 


laboratory tech- 
nicians, development engineers, and plant 
executives concerned with the chemical as- 
pects of petroleum processing, this great 
Exposition offers a timely opportunity . 

exhibits and 
kinds of 


materials and equipment of specific interest 


informative 


different 


to see and study 


demonstrations of 247 
to processing industries to learn how 
latest developments in industrial chemistry 
can be fitted to present operations to 
get a wealth of new ideas for reducing costs, 
increasing production efficiency, improving 
products, modernizing and expanding facili- 
ties, and coping with today’s equipment and 
materials supply situation to discuss 
present problems and future plans first-hand 
with technical men in yours and related 
processing industries 

In no other way can 


you get so many 


new ideas in so little time as at this out- 


standing Exposition. Be sure to attend! 


MANAGEMENT INTERNATIONAL EXPOSITION CO 











Institute of Technology in 1931, Bryant 
joined G-E as a student engineer Sub- 
sequent assignments in the Schenectady 
Works included cost reduction work, in- 
ventory cortrol supervisor, assistant to 
production manager, purchasing agent, 
pen assistant production manager of the 
Apparatus department. 


American Meter Names Payne 
Chicago Sales Area 
American Meter Company, Inc., 
manufacturers of instruments for the 
control of gases, 
steam, air, oi and 
other fluids, named 
Calvin N. Payne dis- 
trict sales manager 
of the Chicago sales 
territory. Payne, a 
graduate of Prince- 
ton University, 
joined the firm im 
1921 at Erie, Pa. He 
has served as com- 
pany representative 
in Denver and Kan- 
sas City and during 
the war was attached 
to the Production 
Department at the Erie 
turned to the Denver 
Payne is a member of the 
the Erie Club and the Illinois 
Club 


Payne 
factory. He re 
office in 1946. 
Denver Club, 
Athletic 


Sol Jacobson Elected 
Union Malleable President 

The Union Malleable Company of 
Ashland, Ohio, recently elected Sol J 
Jacobson president 
of Union Malleable 
and its subsidiaries, 
The Ashland Malle- 
able Iron Company 
and The Union 
Brass & Copper 
Company. Sol Ja- 
cobson succeeds his 
brother Jack who 
died recently while 
on a trip to the west 
coast. Jack Jacob- 
son was the founder 
and long-time presi- 
dent of The Union 
Malleable, while his 
brother, Sol, had been serving as 
president for the past several years 


Jacobson 


vice 


Continental Supply pa 
Makes Personnel 

Daley, field ee at 
Marvey, La., has been appointed Store 
Manager at the same location for Con- 
tinental Supply Company. Jack R. Bar- 
ron, assistant store manager at Kilgore, 
Texas, has been appointed store manager 
at Palestine, Texas 


Creorge 


Builders-Providence Promotions 
Name Lauderdale and Brown 


Richard L. Lauderdale, sales engineer 
of Builders-Providence, Inc., has joined 
the engineering sales staff of Builders- 
Pacific, Inc., of Berkeley, Calif. Lauder- 
dale, who has been specializing in Chlo- 
rinizer sales engineering, is a graduate 
of the University of Oklahoma and is a 
member of the American Society of 
Civil Engineers 

Another transfer within the Builders- 
Providence organization concerns 
Walter H. Brown who was transferred 





You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters, etc. 
with 


JERGUSON 


Explosion-Proof 


Single and Double Section 
Jerguson llluminators on a 
3-Section Gage 


UNDERWRITERS’ 
LABORATORIES 
APPROVED 


OU get even, no glare, Low 

Cost Lighting with Jerguson 
Gag: Illuminators . . . the improved 
illuminators that are unexcelled for 
gages, rotameters, etc. They give 
you ideal illumination with safety 
. .and make possible faster, easier, 
accurate reading. 


Jerguson Illuminators use the 
principle of solid wedge lighting to 
give you clear, even lighting, with- 
out bright spots. Light flows through 
the aa wedge and is reflected 
even A single small bulb gives 
you better illumination at a cost so 
low that savings quickly pay for the 
illuminator. 


Jerguson Illuminators are ap- 
proved by Underwriters’ Labora- 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard- 
ous locations for Class 1, Group D 
Services. Made in a variety of sizes; 
also available in a non-explosion 
proof model. 


Investigate Today. Write for Data 
Unit on Jerguson Iluminators 


, ages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Jerguson Tress Goge & Valve Co. Lid., Londen, Eng. 
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from sales engineer in the Standard and 
Enginecred Products to the Projects de- 
partment. A graduate of Brown Univer- 
sity, Brown is a licensed professional en- 
gineer in R. I. He was superintendent of 
sewage tre atment for Cranston, R. L., for 
nearly seven years and is a member of 
ASME, the New England Sewage 
Works Association, and the Board of 
Control of the Federation of Sewage and 
Industrial Water Associations. 


General Controls Appoints 
Andrews to Dallas Office 

S. D. Andrews was appointed branch 
manager of the Dallas office for General 
Controls Company 
of Glendale, Calif. 
He joined the com- 
pany three years ago 
at its San Francisco 
branch. Prior to join- 
ing the company he 
was a partner in a 
firm specializing in 
the installation of in- 
dustrial! lubricating 
equipment, and had 
been employed by 
North American 
Aviation Company 
and the Alemite Andrews 
Company of South- 
ern California before that 

As Dallas branch manager he will 
have charge of all territory activities. He 
replaces Robert Farmer, who will re- 
turn to the Glendale plant as a factory 
engineer 


Turco Products to Market Dye 
Penetrant for Metal Inspection 


Northrop Aircraft, Inc., awarded an 
exclusive license to Turco Products, 
Inc., of Los Angeles, for the manufac- 
ture and marketing of all materials used 
in the Dy-Check dye penetrant inspec- 
tion process. Developed by Northrop for 
inspection of high performance gas tur- 
bine parts, the Dy-Check process proved 
it had wide application in the metals 
industries throughout the nation. 

Turco will manufacture Dy-Check 
materials at its main Los Angeles plant 
as well as in branch factories at Hous- 
ton, Chicago, and Newark, N. J. Be- 
cause Turco is engaged in industrial 
chemical production, it maintains chemi- 
cal laboratories and manufacturing 
facilities adaptable to production of Dy- 
Chek materials 

The Dy-Chek process depends upon 
the controlled use of a red dye, together 
with other liquids, to indicate the pres- 
ence in metal of cracks or other flaws 
too small to be seen even with a magni- 
fying glass 


33 M-H Graduates Assigned 
To 23 Defense Area Cities 

In further recognition of the increased 
tempo of the national defense program, 
Minneapolis-Honeywell Regulator Com- 
pany has added 33 new sales engineers 
to 23 strategic defense areas throughout 
the country. The entire group recently 
completed a comprehensive course in 
industrial instrument maintenance and 
repair. Classes were held at the Brown 
division school in Philadelphia. The men 
— cities to which they were assigned 


“albert F. Sommer, New York City; 


John E, Tutty, East Orange, N. 
James V. Collins and Robert F Trump, 
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ST” reading 


for the man in charge 
of tube maintenance 
and repair 


Before you purchase tube maintenance 
equipment, read what AIRETOOL has 
to say: 


Tube Expanding Control—Tube 
rolling time is cut in half with 
this new accurate tube rolling 
control. 


BULLETIN 47 


The Refinery Catalog—Your 
buying guide for proper cleaning, 
expanding and maintaining rfe- 
finery tubes, 


BULLETIN 48 


Ball-Bear 


BULLETIN 49 


Condenser 


BULLETIN 


40 
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AIRETOOL is the FIRST NAME in 
refinery tube cleaners, expanders and 
tube maintenance equipment. To get 
your copies of the colorful bulletins 
shown above, write The AIRETOOL 
Mfg. Co., 316 S. Center St., Springfield, 
Ohio. 
There's an 
AIRETOOL 
Tube Cleaner 
and Tube 
Expander for 
Every Type 
of Tubular 
Construction 


lew York, Philadelphia, Chicage, Tulse, Baton Rouge, Houston 
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Boston; Walter J. Loughran, Provi- 
dence; George S. Raab, Hartford; John | 
M. Caylor and George A. Stiftinger, 
Philadelphia; David Y. Drummond, 
Wilmington; Roy W. Freeman, Atlanta; 
Charles O. McAtee, Jacksonville; James 
T. Emerson, Greenville, and Robert D. 
Clarke, Mobile. 

Also, Donald P. Moreland, Cleve- 
land; Joseph A. Hamblin, Columbus, 
Ohio; John E. Flaherty, Dayton; Jack 
W. Larsen, Wilton A. Bass and Vendel | 
W. Immel, Detroit; Thomas H. Jenkins, 
William H. Johnson and John L. Mat- 
ter, Chicago; Paul K. Webster, In- 
dianapolis, and Philip A. Barker, St. 
Louis 

Also, Malcolm L. Johnson, Twin City; 
Warren G. Hardy, Carl T. Stevens and 
Herman R. Hampton, Houston; Ber- 
nard J. Alberts and Julius H. Matherne, 
New Orleans; George W. Leggett, 
Tulsa, and Frank G Fischer and Mi- 
chael J. Joncich, Los Angeles. 





Machler to Direct Research; 
Perley, Williams Promoted 


Appointment of Dr. Raymond C. 
Machler of Germantown, as director of 
research and a member of the executive 
committee of Leeds aS) 
& Northrup Com- x . 
pany “mes an- x ; bile 
vounced. Dr. Mach- Ae 
ler succeeds I. Mel- — oe OVERHEAD 
ville Stein who re- 
cently was elected to 
the newly created 
post of executive 
vice president. 

Dr. Machler is a 
graduate of North- 
western University 
where he received 
B.S. M.S. and Ph.D. 
degrees. He joined 
Leeds & Northrup in Machler 
in 1920 as a research engineer and 
physicist, later becoming associate direc- 
tor of research in 1948. 

Newly appointed to the posts of as- 
sociate director of research are G. A ac - We 
Perley and A. J. Williams, Jr. Both 
formerly were assistants to the director 


in the research department a your 
Canavan Is Washington Sales BEST CHOICE 


Manager for Insulux Blocks 


American Structural Products Com- For distribution of steam or hot 
pany appointed Richard J. Canavan dis- water, oils or process liquids, 
trict sales manager in Washington, D Ric-wiL Prefabricated nsu- 
C., for their Insulux glass block. He lated Piping will provide your 
succeeds A. F. Meyers, who resigned piping system with maximum 
recently. The company is a subsidiary of sealed-in protection and effi- 
Owens-Illinois Glass Company, Toledo, ciency. 

Ohio Architects, engineers, and 

Canavan leaves the post of technical contractors have long recog- 
director for Producers’ Council, Inc., in nized the reliability of Ric-wiL 
Washington. An architectural engineer- engineering and manufacturing 

| ing graduate of lowa State College, of high-efficiency insulated 
Ames, Iowa, he is a Navy veteran of piping —factors that insure long 
World War II, and was at one time dis- trouble-free life of industrial, 


BLAW KN OX trict sales manager in Atlanta, Ga., for commercial, and residential 
= the Ingersoll Steel Division of Borg- piping systems. 
Warner Corporation 
Electroforged ” | alfred York, Watson-Stillman THE RIC-WIL COMPANY 


Executive, Dies After Hiness CLEVELAND, OHIO 
T f a L RA Alfred C. York, director and vice pres- 
ident of the Watson-Stillman Company 
of Roselle, N. J., died at his home in 


AND STAIR TREADS Elizabeth, N. J., after a prolonged ill- | 


ness 
York, named assistant treasurer in 
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for All 
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Surfaces 


Coatings 


Whatever the cause of corrosion, Hysol 


Coatings will give up to 10 years of | 


absolute protection. Equally effective 
immersed in liquids or exposed to cor- 
rosive atmospheres, these coatings take 
the form of tough chemical and abra- 
sion-resistant films. They can be applied 
by your own personnel without special 
equipment. With proper application 
strong adhesion to all metal surfaces is 
assured. Write for technical data. 


Resistant to salt weter and prace 
tically all chemicals. 


Applied by brush, roll, spray or 
dip methods. 


Asie 
oughton 


laboratories, ine. 


OLEAN, NEW YORK 


Pionts at OLEAN, N. Y., and SMETHPORT, PA. 
September, 195i 





1918 shortly after joining Watson-Still- 
man Company, held that position until 
named assistant to the president. In this 
capacity he started and developed the | 
Distributor Products Division. Elected | 
vice president and general sales manager | 
in 1941, he was later elected to the board 
of directors and took full charge of the | 
Distributor Products Division 

He was a member of the Society of | 
the Plastics Industry, the A.P.1. and the 
Manufacturers Standardization Society | 
of the Valve and Fittings industry, and 
was on the national board for the Stand- 
ardization of Fittings. 


Airco Promotes Vietor to 
Houston as District Manager 

G. F. Vietor, Jr., was appuinted Hous- 
ton district manager of Air Reduction 
Magnolia Company, a division of Air 
Reduction Company, 

Inc. He will make 
his headquarters at 
Houston, Texas, 
where he will have 
sales responsibility 
for the Houston dis- 
trict with branch of- 
fices at San Antonio, 

Beaumont and Cor- 
pus Christi, Texas. . 

A graduate of Yale ; : | 
University, Vietor 
joined Air Reduction 
in 1939. After a five 
year period with the Vietor, Jr. 

). S. Navy during the war, he returned 
to Airco and did sales work in the East. 
He was promoted from assistant man- 
ager of the Boston district to his present 
position. 


Japanese Peace Meet Delegates 


| impressed by Industrial Way 


Eight Japanese Diet delegates to the 
San Francisco Japanese Peace Con- 
ference visited The Cooper-Bessemer 
Corporation and Mount Vernon, Ohio, 
to obtain an accurate cross section of a 
typical American city and to gather 
data on an American industrial plant. 
They specified Cooper-Bessemer as the 
result of a State Department motion 
picture produced several years ago which 
used the industrial organization and the 
community, as typical organization. 

The Japanese visitors witnessed Amer- 
ican productivity in action, watched 
workers apply incentive skill to modern 
precision machine tools. The quantity of 
work turned out particularly awed them. 


| Marley Resumes Production 
| As Kansas City Flood Recedes 


Damage done by three weeks of severe 
flood waters has been repaired and pro- 
duction resumed at The Marley Com- 
pany, Inc., plant at Kansas City, Kan- 
sas. During the emergency period all 
production and service functions for the 
company were assumed by plants in 
Louisville, Ky., Stockton, Calif., and 
Houston, Texas, where stocks of prod- 
ucts are maintained or can be manu- 
factured. 


| G-E Appoints Schorr Specialty 
| Department Sales Manager 


Edmund C. Schorr, appointed man- 
ager of sales of the General Electric 
Company's Specialty Transformer and 
Ballast Department at Fort Wayne, Ind., 
assumed his new responsibilities Sep- 
tember 1. Assistant manager of saies for 
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FORGED STEEL 


NEEDLE 
VALVES 


FOR 


@ HIGH PRESSURE 
@ CORROSIVE SERVICES 


4000 W.O.G. 
Forged steel safety union bonnet 
type that permits repacking 
under full pressure. Supplied in 
specific materials for ordinary 
or corrosive services—globe or 
angle styles. N20 and N21 types 
for working pressures to 4000 
lbs. W.O.G. Sizes 14" to %%". 
Write for bulletin 49-N. 


safe repocking under pressure. Stem back 
seats for safety. Conical stem tip provides 
micrometer throttling action and positive 
seal. 


KEROTEST 


MANUFACTURING COMPANY 








IMPROVE CONTROL 
OF FLUID FLOW 
AND SHUT-OFF 


24” stainless steel but- 
terfly valve with Cono- 
Control air diaphragm 
operator and auxiliary 
hend wheel control; 
operation at high 
temperature. 


20” rubber-lined but- 
terfly valve with air 
cylinder and counter- 
weight; for corrosive 
vapors af 215°F. 


30” butterfly valve for 
60 p.s.i. operating 
pressure; equipped 
with Janette electric 
motor operator. 


For air, gases, liquids, semi-solids— 
corrosive or abrasive—hot or cold—at pres- 
sures to 100 p.s.i., Rockwell Butterfly 
Valves provide controlled flow and quick 
shut-off that’s automatic and trouble-free. 

Made in all pipe sizes to 72", any metal 
or rubber-lined; may also be manvally 
controlled. 

Ask to be put on list to receive monthly 
issue of the Valve News about Rockwell 
Butterfly and Slide Vaives. 


W.S. ROCKWELL CO. 


| company’s 


| Corcoran Joins New York Sales 
| Group for Kaylo Division 


the past year, Schorr served 
company’s Chicago office from 1943 un- 


til 1950 as a specialty transformer and | 


ballast specialist 

de is a native of St. Peul, Minn., and 
was graduated from the University o 
Minnesota in 1936 with a B.S. degree 
in electrical engineering. He joined G-E 
in 1940 at Schenectady, N. Y., on the 
Test Course. 


Ridgewood, N ) is 
York branch of- 
Owens- 


J. A. Corcoran, 
assigned to the New 
fice of the Kaylo Division of 
Illinois Glass Com- 
pany. He recently 
completed a traming 
period at Owens-Illi- 

\ graduate of 
Bonaventure Uni- 
with an en- 
gineering and busi- 
ness administration 
degree, he represents 
the Kaylo Division 
n the sale of its hy- 
lrous calcium silicate 
heat insulating and 
building products 

Corcoran previous- 
ly had nine years Corcoran 
experience in the insulation field with 
The M. W. Kellogg Company and three 
years with the Lummus Company 


Weatherhead Announces Nine 
Representatives of Products 


The Weatherhead Company, Cleve- 
land, Ohio, manufacturers of tubing and 
pipe fittings, appointed nine more in- 
dustrial distributors to carry various 
Weatherhead products. Appointed to 
handle Weatherhead ERMETO Steel 
Fittings and Brass Fittings are: B. H 
Deacon Company, Inc., American & 
Huntingdon Streets, Philadelphia 33; 
Knox, Inc., 33 Union Street, East Wal- 
pole, Mass.; Spence Tool & Rubber 
Company, 1530 North Adams Street, 
Peoria 3, Ill; P. T. Standard Parts 
Company, 88 Douglas Street, Pontiac 
16, Mich.; Diesel Injection Sales 
& Service, 808 Union Street, Norfolk 
10, Va.; The Harry Cornelius Company, 
1510 North 2 Street, Albuquerque, N. M 

In Akron and Massillon, Ohio, The 
Hardware & Supply Company are ap 
pointed distributors; Hydro Pneumatics, 
Inc., 90 West Street, New York 6; and 
by Robins Rubber Division of A. K 
Robins & Company, Inc., Candler Build- 
ing, Baltimore 2, Md 


Three Chicago Sub-Offices 
Opened by Hagan Corporation 


sub-offices of the 
Chicago district office of 
Corporation, Pittsburgh com- 
chemical engineering firm, 
The offices also serve 
Calgon, Inc., 
subsidiaries 


Three recently es- 
tablished 
Hagan 
bustion and 
have been opened 
Hall Laboratories, Inc., 
and The Buromin Company, 
of Hagan Corporation 

Art Soderberg is in charge of the sub- 
office at Rockford, Ill., which covers the 
northern half of Illinois and lowa and 
portions of Wisconsin. Wilf Chapman is 
in charge at the Peoria sub-office, serv- 
ing southern I!inois and lowa. Otto 
Lessa will direct the Indianapolis office, 
Indiana. The Chi- 
established Febru- 


Harry E. 


covering portions of 
cago district office, 
ary, 1951, is directed by 


Morton 


in the | 


UNIFORM, CLEAN 
CCURATELY THREADED 
STRICT ADHERENCE 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 yeers. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR . 
next time you need any fastening. i 


VICTOR PRODUCTS CORP 


ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


TRIANGLE 
BRAND 


COPPER 
SULPHATE 


is preferred by leading refineries 
because of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter. 


99%+ PURE 


Quotations on request, on any 
quantity required. Shipments can 
be made from our nearest plant. 

PHELPS DODGE REFINING CORP. 


40 Wall Street, New York 5, N. Y. 
230 North Michigan Avenue, Chicago 1, !I!. 
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Use these 2 Fluor Services 
1. Let Fluor inaugu- 2. Let Fluor inspect 
rate a preventative for needed repair— 
maintenance pro- recommend on a 
gram—free of charge. competitive bid basis. 


@ Inquire through any Fluor Office 

THE FLUOR CORPORATION, LTD. 
2500 soUTm ATLANTIC BLYD., Los ancates 22, car. 
offices in 


NEW YORK + CHICACO + TULSA ¢ HOUSTON + SAN FRANCISCO 








FOR THE SAFETY 
OF YOUR MEN IN 
REFINERIES AND 
NATURAL GASOLINE 
PLANTS 


ESCAPE DEVICE 


GLIDE TO 
SAFETY ON 
wareeer GERONIMO 
15 LBs. (Patent Applied For) 
GERONIMO will stend hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, escaping 
gases or other hazards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “No-Spark” SURFACES 
RECOMMENDED FOR 2” WIRE LINE 


NET 


— MANUFACTURED BY — 
CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 
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REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. 
type size, figure 50 words per inch. Situations Wanted $4 per column inch. All 

advance. Ten percent discount if three or more insertions are ordered at same time. 
is 26th of month preceding date of issue. Send copy and checks to 
P. O. Box 2608, 


payable in 
COPY DEADLINE 
Ad Department, Petroleum Refiner, 


7 . * * * . * * 


In smallest 
fied ads 


Classified 
Houston 1, Texas. 


* * * * o 2 . * 





MANUFACTURER 
WANTED 


you interested in expanded sales 
in the petroleum and chemical equip- 
ment and process fields? Two sales- 
ineers having fifteen years’ exper!i- 
2, each with separate nationally 
srominent concerns, are organizing a 
sales office in New York. We have de 
veloped custom and standard equip- 
ment sales in the millions and count 
among our personal friends hundreds 
of live buying contracts, large and 
government and ex- 
port. Among these are the most desir- 
able accounts in the East. This wealth 
of contacts, training and experience can 
be yours without any investment in 
cost or time 
If you have 
shop, can fabricate 
conduct business using ethical engi- 
neering practices we can accelerate 
your progress through profits. Because 
we are top-flight engineers as well, we 
will establish you in a broader range 
of sales by an intensive promotion of 
your present lines and by developing 
for you newer and more lucrative 
products 
If you are the 
would like to represent we can show 
you in black-and-white the unusual 
opportunity being offered by this hard 
hitting, ground covering. well con 
nected team. Box 105-R, PETROLEUM 
REFINER, Houston, Texas. 


Are 


emall, in industry, 


a fairly well equipped 
competitively and 


manufacturer 








Process Engineer who has had at 
refinery experi- 

Box 
Hous- 


five 
Southwest refinery. 
Refiner, 


least 
ence. 
102-R, Petroleum 


years 


ton, Texas 

















American Cyanamid Elects 
Eight Company Executives 


Election of several American Cya- 
namid Company executives to new po- 
sitions was announced as follows: E. D. 
Powers, vice president in charge of pro- 
duction, was elected to the board of 
directors. He succeeds H. P. Eastman 
who wil! retire August 31st. A. J. Camp- 
bell, general manager of the industrial 
chemicals division, and Howard Huston, 
formerly assistant to the president, were 
elected vice presidents. L. C. Duncan 
was elected assistant to the president. 

Other executive changes announced 


EXCEL-SO 
CALIBRATING TANKS 


for displa ement mete 


Any 
Spex 


capacity Any 


ification 


WarneR Lewis 
Company 
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HELP WANTED 
Mechanical Engineer who has bad ac- 
tual supervisory experience in refinery 
of machine shop, pump, engine and 
Southwest refinery, Box 
Refiner, Houston, 


turbine repair 
101-R, Petroleum 
Texas. 








TECHNICAL 
REFINERY 
PERSONNEL 


for 


LARGE INTERNATIONAL OIL 
COMPANY 


Entertaining applications of 
graduate chemical, mechani- 
cal, structural and electrical 
engineers for refinery engi- 
neering assignments at home 
and abroad. 





Engineers with refinery ex- 
perience and also recent grad- 
uates will be considered. 


Box 196-R, Petroleum Refiner, 
Houston, Texas 








PROCESS ENGINEER with at least ¢ 
years’ Refinery experience, including 
Crude Operations, Vacuum Operations 
Catalytic Cracking, and Polymeriza- 
tion. Midwest Refinery. Box 104-R, 
Petroleum Refiner, Houston, Texas 








Murray and 
treasurers, 
Ward as 


were the election of J. J 
G. C. Walker as assistant 
and J. W. King and W. B 
assistant comptrollers. 


McKee Opens Tulsa Offices 
To Expand Southwest Service 


Arthur G. McKee & Company, Cleve- 
land, Ohio, engineers and contractors in 
the petroleum refining and iron and steel 
industries, opened an engineering office 
at Tulsa, Okla. McKee maintains offices 
in Cleveland and at Union, New Jersey. 
The Tulsa office will be headed by R. P. 
Mase who has been the Company's 
Southwest sales representative and who 
formerly was the chief engineer of the 
Jones & Laughlin Supply Company, En- 
gineering and Construction Division, 
Tulsa, Okla. 
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Model Pipe and Bott Machina 


new low-priced, 
isa “penton edition” ot the heavy-duty caver Model Re TK" which, how 
Se Oe yas SS rye Deen the recognized leader 
bolt 
for hardware stores and small 
contractors and industrialists, contractors will find the new 


ely 
is no better than the service back of it and our 
xperience in this field. and our reputation for high 
GE is your ot 
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wheelco 
recorder 


a direct reading, deflection type, strip 
chart recorder, rd CAPACILOG, gives 
you continuous fast, simple and accurate 
reproduction of industrial processes. You 
get measurement, indication and control 
r hazardous location with a permanent record of variables in the 
ocess —, Leadin es 
SE *A , a in various industries specify WHEELCO 
Wherever are 
Mode of Oinkan ALUMALLOY to combine safety, CAPACILOG to make their production 
ath. Specie! heat-resisting glass and process equipment more efficient — 
globe has waa foctor of four to withstand internal more valuable — more economical. 
explosions. Easy to relamp. Sizes: 60W to SO0W, in 
ceiling, bracket and pendont types. Explosion proof SPECIFY WHEELCO FOR INSTRUMENTALITY 
junction boxes, switches, and fittings ore also manv- 
foctured by Killark. Wheelco Instruments Company 
847 W. Harrison Street, Chicago 7, Illinois 
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LUNKENHEIMER 


King Clip Valve 


Constantly Improved for More than Half A Century 


The original “clip” valve was developed by 
Lunkenheimer in 1893. It’s been imitated 
many times . but the know-how that 
created it and improved it through the 
years has kept Lunkenheimer's King Clip 
the prominent favorite. Here are a few of 
the reasons for its popularity . 


« Bronze stem-thread bushing is cast 
in the bonnet and machined with it. 
There’s no stem binding or undue 
thread wear. 


e Large, unobstructed drain channels 
permit free passage of fluids that tend 
to clog, congeal or freeze up. 


e Bronze rolled-in seat rings provide 
bronze-to-bronze contact with the disc. 


1RON 


&, 


Prevents corrosion. Results in trouble- 
free, low-cost service. 


e The stuffing box can be repacked in 
seconds while the valve is wide open 
and under pressure. 


e A gentle tug with a wrench brings 
the hexagon head gland out. No more 
prying “frozen” glands. 


Get the first and best — Lunkenheimer's 
King Clip—constantly improved for nearly 
60 years. Ask your distributor for more 
information. 


And write for Circular 561, describing the 
complete line in detail. Address: The Lun- 
kenheimer Company, Box 360G, Cincinnati 
14, Ohio. 


STEEL BRONZE 


‘Equalled 


- Fri 


— 


WA 


ENHEIMER 
VRCOH NAME-IN VALVES 
(191-39 
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THE ONE 





Accuracy in fit-up 
before shipment for 
field erection of 


regenerator for a 





cat-cracker. 
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STEEL PLATE FABRICATORS AND ERECTORS SINCE 1913 





In petroleum 
specialties 
manufacture 





East Liverpool, Ohio, U.S. A. 


NEW YORK, BOSTON. BALTIMORE, PHILADELPHIA. PITTSBURGH. DETROIT, CINCINNATI, 
CHICAGO, ST. LOUIS. HOUSTON. DENVER. LOS ANGELES. SAN FRANCISCO, SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 
Teronto, Canada 


MONTREAL 


Patterson Heavy Duty Grease Kettles 
are production machines in the fullest 
sense—efficient, sturdy, dependable 
for years of profitable service. When 
mineral fillers are used, the Patterson 
Gyro-centric screens these additives 
as fed to the kettle. Write! 
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